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(54) COATING 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a coating which gives non-tacky coating films and has good low 
temperature heat sealability as an adhesive and exhibits good adhesion to polyolefins as a primer and a raw 
material for coatings. 

SOLUTION: This coating obtained by dissolving or dispersing a propylenic elastomer graft-modified with a polar 
monomer in an organic solvent, characterized in that the graft-modified propylenic elastomer is obtained by graft- 
modifying 0.1 to 15 wt.% of the polar monomer to a propylenic elastomer which has a [D] of 0.1 to 12 dl/g and a 
Mw/Mn of <3 and contains 1-butene and ethylene wherein the 1-butene is contained in larger amount than that of 
the ethylene. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the coating agent from which it dissolves or distributes and the propylene system elastomer by which 
graft denaturation was carried out becomes an organic solvent by the polar monomer This denaturation propylene 
system elastomer the unit guided from the (1) and (a) propylene 50 - 93-mol %, (b) The unit guided from 50 mols and 
5 - (c) ethylene in the unit guided from 1-butene is contained at 2 - 40-mol % of a rate. And there are more rates of 
the unit drawn from 1-butene than the rate of the unit drawn from ethylene. (2) The limiting viscosity [eta] 
measured in 135 degrees C and a decalin is 0.1 - 12 dl/g. (3) Coating agent characterized by carrying out 0.1-15 
mass % graft denaturation of the polar monomer at the propylene system elastomer (I) whose molecular weight 
distribution (Mw/Mn) by gel permeation chromatography (GPC) are three or less. 

[Claim 2] A propylene system elastomer [A] The transition-metals compound expressed with a formula [I], and 
[Formula 1] (I) 




It is the transition-metals atom of IVa, Va, and a Via group. M — the [ periodic table ] — R1, R2, and R3 And R4 A 
hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20, Are the halogenated hydrocarbon 
radical, the silicon content radical, the oxygen content radical, the sulfur content radical, nitrogen content radical, or 
the Lynn content radical of carbon numbers 1-20, and a part of radical which adjoins mutually joins together. The 
ring may be formed with the carbon atom which those radicals combine, and it is XI. And X2 It may be mutually the 
same or you may differ. A hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20, the 
halogenated hydrocarbon radical of carbon numbers 1-20, They are a silicon content radical, an oxygen content 
radical, or a sulfur content radical. Y The divalent hydrocarbon group of carbon numbers 1-20, The divalent 
halogenated hydrocarbon radical of carbon numbers 1-20, a divalent silicon content radical, A divalent germanium 
content radical, a divalent tin content radical, -0- -CO- - S- -SO- -S02-, -NR5-, -P(R5)-, and - P (O) and 
(R5)-, -BR5-, or -AIR5-[, however R5 are a hydrogen atom, a halogen atom, the hydrocarbon group of carbon 
numbers 1-20, and halogenated hydrocarbon radical [ of carbon numbers 1-20 ]]. [B] [B-1] organoaluminium 
compound, [B-2] organic aluminum oxy compound, And under existence of the catalyst for olefin polymerization 
containing at least one sort of compounds chosen from the group which consists of a compound which reacts with 
[B-3] transition-metals compound [A], and forms an ion pair The coating agent according to claim 1 characterized 
by being manufactured by carrying out copolymerization of the ethylene to a propylene and 1-butene. 
[Claim 3] A propylene system elastomer [A] The transition-metals compound expressed with a formula [II], and 
[Formula 2] (I) 




(M, R1, R3, XI, X2. and Y) Are the same as the definition of a formula [I]. R21-R24, and R41-R44 A hydrogen atom, 
the substituent which it is the alkyl group of a halogen atom and carbon numbers 2-6 or the aryl group of carbon 
numbers 6-16, and this alkyl group or aryl group may be permuted by the halogen atom or the organic silyl radical, 
and adjoined may form the ring. [B] [B-1] organoaluminium compound, [B-2] organic aluminum oxy compound, And 
under existence of the catalyst for olefin polymerization containing at least one sort of compounds chosen from the 
group which consists of a compound which reacts with [B-3] transition-metals compound [A], and forms an ion pair 
The coating agent according to claim 1 or 2 characterized by being manufactured by carrying out copolymerization 



[JP, 2001-31 1036, A] 2/2 ^— v 



of the ethylene to a propylene and 1-butene. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 

[Field of the Invention] This invention relates to a coating agent more useful as a coating, a primer, and adhesives in 

a detail about a non-chlorine-based coating agent. 

[0002] 

[Description of the Prior Art] The resin distribution object of denaturation polypropylene is proposed as adhesives 
of the polypropylene of a difficulty adhesive property, and metals, such as aluminum, (JP, 63-1 2651 ,A). However, this 
had the fault that heat-sealing temperature was high. 

[0003] In order that this invention persons may lower the heat-sealing temperature of this resin distribution object 
(a) Less than 70% 50% or more, the degree of crystallinity which the melting point measured by differential thermal 
analysis measured with 120 degrees C or more 160 degrees C or less and the (b) X-ray diffraction method (c) 
Limiting viscosity [eta] 0.3x10-2 - 1.5x10-2 ml/g, (d) The content of unsaturated carboxylic acid or its anhydride is 
0.1 - 10 % of the weight Unsaturated carboxylic acid or its anhydride a part or the denaturation polypropylene by 
which the graft was all carried out The fine particles of the denaturation polypropylene obtained by carrying out 
evaporation to dryness of the resin distribution object distributed by the solid state to a hydrocarbon system 
solvent in ordinary temperature proposed that it was useful as a coating or adhesives (JP.3-91514.A). 
[0004] this invention persons proposed using the propylene system elastomer which the melting point measured by 
differential thermal analysis becomes from an alpha olefin with a carbon numbers [ a propylene and four or more 
carbon numbers ] of less than 100 degrees C as denaturation polypropylene, in order to lower heat-sealing 
temperature further (JP.4-363372.A). 

[0005] Although the propylene system elastomer of said low-melt point point was manufactured using the solid- 
state-like titanium system catalyst which consists of solid-state-iike titanium and alkylaluminum, generally, its 
molecular weight distribution were large and it had troubles, like it is sticky when it is made a paint film. 
[0006] On the other hand, in addition to good adhesion with polypropylene, chlorination polypropylene and its 
denaturation object have mainly been used as polyolefine especially the primer for polypropylene paint, or a coating 
from the point which can form membranes at the temperature below the melting point of polypropylene. However, 
use of the chlorine-based compound which spoils the work environment at the time of manufacture or disposal 
processing also had the difficulty of the judgment at the time of it not being fond and recycling polyolefine mold 
goods, and the problem of chlorine compound mixing in dust from the rise of an environmental problem in recent 
years. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at solving the above troubles, does not have 
stickiness of a paint film as adhesives, is specifically excellent in especially low-temperature heat-sealing nature, 
and though it is a non-chlorine system as a primer and a coating raw material, it is to offer the coating agent 
containing polyolefines, such as polypropylene, and the denaturation propylene system elastomer which has good 
adhesion. 
[0008] 

[Means for Solving the Problem] The coating agent of this invention consists of the graft denaturation propylene 
system elastomers and organic solvents of a polar monomer. That is, it sets to the coating agent from which it 
dissolves or distributes and the propylene system elastomer by which graft denaturation was carried out becomes 
an organic solvent by the polar monomer, and the coating agent of this invention is [0009]. A denaturation propylene 
system elastomer the unit guided from the (1) and (a) propylene 50 - 93-mol %, (b) The unit guided from 50 mols and 
5 - (c) ethylene in the unit guided from 1-butene is contained at 2 - 40-mol % of a rate. And there are more rates of 
the unit guided from 1-butene than the rate of the unit guided from ethylene. (2) The limiting viscosity [eta] 
measured in 135 degrees C and a decalin is 0.1 - 12 dl/g. (3) The molecular weight distribution (Mw/Mn) by gel 
permeation chromatography (GPC) are the coating agents characterized by carrying out 0.1-15 mass % graft 
denaturation of the polar monomer at the propylene system elastomer (I) which is three or less. 
[0010] For desirable this invention, a propylene system elastomer (I) is [A]. The transition-metals compound 
expressed with a formula [I], and [Formula 3] 
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R 1 ^M^ R 3 





M — the [ periodic table ] — the transition-metals atom of IVa, Va, and a Via group — it is — R1 — R2 and R3 
And R4 A hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20, Are the halogenated 
hydrocarbon radical, the silicon content radical, the oxygen content radical, the sulfur content radical, nitrogen 
content radical, or the Lynn content radical of carbon numbers 1-20, and a part of radical which adjoins mutually 
joins together The ring may be formed with the carbon atom which those radicals combine, and it is XI. And X2 It 
may be mutually the same or you may differ. A hydrogen atom, a halogen atom, the hydrocarbon group of carbon 
numbers 1-20, the halogenated hydrocarbon radical of carbon numbers 1-20, They are a silicon content radical, an 
oxygen content radical, or a sulfur content radical. Y The divalent hydrocarbon group of carbon numbers 1-20, The 
divalent halogenated hydrocarbon radical of carbon numbers 1-20, a divalent silicon content radical, A divalent 
germanium content radical, a divalent tin content radical, -O- -CO-, - S-, -SO-, -S02-, -NR5-, -P(R5)-, and - P 
(O) and (R5)-, -BR5-, or -AIR5-[, however R5 are a hydrogen atom, a halogen atom, the hydrocarbon group of 
carbon numbers 1-20, and halogenated hydrocarbon radical [ of carbon numbers 1-20 ]]. [0011] [B] It is the coating 
agent characterized by being manufactured by carrying out copolymerization of a propylene, 1-butene, and the 
ethylene to the bottom of existence of the catalyst for olefin polymerization containing at least one sort of 
compounds chosen from the group which consists of [B-1] organoaluminium compound, a [B-2] organic aluminum 
oxy compound, and a compound that reacts with [B-3] transition-metals compound [A], and forms an ion pair. 
[0012] Moreover, for desirable this invention, a propylene system elastomer (1) is [A]. The transition-metals 
compound expressed with a formula [II], and [Formula 4] 



[II] 



(M, R1, R3, X1, X2, and Y) Are the same as the definition of a formula [I]. R21-R24, and R41-R44 A hydrogen atom, 
the substituent which it is the alkyl group of a halogen atom and carbon numbers 2-6 or the aryl group of carbon 
numbers 6-16, and this alkyl group or aryl group may be permuted by the halogen atom or the organic silyl radical, 
and adjoined may form the ring. [0013] [B] It is the coating agent characterized by being manufactured by carrying 
out copolymerization of a propylene, 1-butene, and the ethylene to the bottom of existence of the catalyst for olefin 
polymerization containing at least one sort of compounds chosen from the group which consists of [B-1] 
organoaluminium compound, a [B-2] organic aluminum oxy compound, and a compound that reacts with [B-3] 
transition-metals compound [A], and forms an ion pair. 
[0014] 

[Embodiment of the Invention] The denaturation propylene system elastomer of this invention carries out graft 
denaturation of the polar monomer, and is obtained by the propylene system elastomer (I) which carries out the 
following. 

[0015] (1) A presentation propylene system elastomer (I) It comes out comparatively, (a) — the unit guided from a 
propylene — 50 - 93-mol % — desirable — 60 - 90-mol % — more — desirable — 70 - 90-mol % — It comes out 
comparatively, (b) — the unit guided from 1-butene — 5 - 50-mol % — desirable — 7 - 40-mol % — more — 
desirable — 10 - 35-mol % — (c) — the unit guided from ethylene — 2 - 40-mol % — desirable — 5 - 35-mol % — 
more [ more preferably / rate / of % of 7 - 30 mol the unit which comes out comparatively, contains and is guided 
from a (b)1-butene / of the unit comparatively guided from (c) ethylene ]. The unit further guided from the olefin of 
another kind may be in a propylene system elastomer (I) by little **** not more than 10 mol % besides said three 
components. 

[0016] (2) Limiting viscosity [eta] 

The limiting viscosity [eta] measured in 135 degrees C of a propylene system elastomer (I) and a decalin is 0.5 - 8 
dl/g more preferably 0.3 to 10 dl/g 0.1 to 12 dl/g. 
[0017] (3) Molecular weight distribution (Mw/Mn) 

the molecular weight distribution (Mw/Mn) searched for by the gel permeation chromatography (GPC) of a propylene 
system elastomer (I) — three or less — it is — desirable — 1.5-3.0 — it is 1.5-2.5 more preferably. 
[0018] (4) The melting point Tm called for by the differential scanning calorimeter of a melting point Tm propylene 
system elastomer (I) is 100 degrees C or less preferably, and is 85 degrees C or less more preferably. You may be 
what cannot measure the melting point 

[0019] (5) The degree of crystallinity measured by the X-ray diffraction method of a degree-of-crystallinity 
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propylene system elastomer (I) is 45% or less preferably 60% or less. 

[0020] Propylene system elastomer (I) [A] The transition -metals compound shown by the formula [I], [B] It reacts 
with [B-1] organoaluminium compound, [B-2] organic aluminum oxy compound, and the [B-3] aforementioned 
transition-metals compound [A]. It is manufactured by carrying out copolymerization of a propylene, 1-butene, and 
the ethylene to the bottom of existence of the catalyst for olefin polymerization containing at least one sort of 
compounds chosen from the group which consists of a compound which forms an ion pair. 
[0021] A transition-metals compound [A] is shown by the general formula [I]. 
[0022] 
[Formula 5] 




[0023] M — the [ periodic-table ] — it is the transition-metals atom of IVa, Va, and a Via group, and it is titanium, a 
zirconium, a hafnium, vanadium, niobium, a tantalum, chromium, molybdenum, and a tungsten, is titanium, a zirconium, 
and a hafnium preferably, and, specifically, is a zirconium especially preferably. 

[0024] R1, R2, and R3 And R4 You may differ, even if mutually the same, and they are a hydrogen atom, a halogen 
atom, the hydrocarbon group of carbon numbers 1-20, the halogenated hydrocarbon radical of carbon numbers 1-20, 
a silicon content radical, an oxygen content radical, a sulfur content radical, a nitrogen content radical, or the Lynn 
content radical. Moreover, the ring may be formed with the carbon atom which a part of radical which adjoins 
mutually combines, and those radicals combine. In addition, R1 displayed two pieces at a time, respectively, R2 
</SUP>, and R3 And R4 In case these join together and a ring is formed, it is shown that joining together in the 
combination of the same notations is desirable, for example, it is R1. R1 It is shown that it is desirable to form a ring 
unitedly. 

[0025] R1 If it carries out, a hydrogen atom, a methyl group, the hydrocarbon group of carbon numbers 2-6, an aryl 
group, etc. are desirable, and especially a methyl group and the hydrocarbon group of carbon numbers 2-6 are 
desirable. R2 And R4 If it carries out, a hydrogen atom and a hydrocarbon group are [ among these ] desirable, and 
especially a hydrogen atom is desirable. R3 ****** — the hydrocarbon group which may be permuted by the 
halogen atom and the silicon content radical is desirable, and the 2nd class or the 3rd class alkyl group of carbon 
numbers 3-20, or an aryl group is desirable especially. 

[0026] A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen atom. As a hydrocarbon group of 
carbon numbers 1-20, methyl, ethyl, n-propyl, Isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, n-pentyl, 1, 2-dimethyl 
propyl, 2, 3-dimethyl butyl, Isopentyl, t-pentyl, neopentyl one, cyclopentyl, iso hexyl, n-hexyl, cyclohexyl, 4- 
methylcyclohexyl, octyl, Alkyl groups, such as nonyl, dodecyl, eye KOSHIRU, norbornyl, and adamanthyl, Alkenyl 
radicals, such as vinyl, propenyl, and cyclohexenyl, benzyl, Arylated alkyl radicals, such as phenylethyl, phenylpropyl, 
and tolyl ethyl, Phenyl, tolyl, dimethylphenyl, trimethyl phenyl, ethyl phenyl, Propyl phenyl, a biphenyl, alpha- or beta- 
naphthyl, methyl naphthyl, Anthracenyl, phenan tolyl, benzyl phenyl, pyrenyl, acenaphtyl, Aryl groups, such as 
phenalenyl, ASEAN TORIRENIRU, tetrahydro naphthyl, indanyl, and biphenylyl, etc. are mentioned, and the radical by 
which these hydrocarbon groups were permuted by the halogen atom as a halogenated hydrocarbon radical is 
mentioned. 

[0027] The radical by which the hydrogen atom of condensed ring radicals, such as the benzene ring, a naphthalene 
ring, an acenaphthene ring, and an indene ring, and a condensed ring radical was permuted by the methyl group, the 
ethyl group, the propyl group, and butyl as a ring which these hydrocarbon groups combine and form is mentioned. 
Furthermore, the hydrocarbon group may be permuted by the halogen atom. 

[0028] As a silicon content radical, mono-hydrocarbon permutation silyl, such as methyl silyl and phenyl silyl, JI 
hydrocarbon permutation silyl, such as dimethylsilyl and diphenyl silyl, trimethylsilyl, Triethyl silyl, TORIPURO pill 
silyl, tricyclohexyl silyl, Triphenyl silyl, dimethylphenyl silyl, methyl diphenyl silyl, Tori hydrocarbon permutation silyl, 
such as tritolyl silyl and trinaphthyl silyl, Silicon content substituents, such as silicon permutation aryl groups, such 
as silicon permutation alkyl groups, such as the silyl ether of hydrocarbon permutation silyl, such as the 
trimethylsilyl ether, and trimethylsilylmethyl, and trimethyl phenyl, are mentioned. 

[0029] As an oxygen content radical, aryl alkoxy groups, such as ant ROKISHI radicals, such as alkoxy groups, such 
as hydronalium oxy-radical, methoxy, and ethoxy ** propoxy and butoxy one, phenoxy, methylphenoxy, dimethyl 
phenoxy, and naphthoxy one, phenyl methoxy, and phenylethoxy, etc. are mentioned. 

[0030] The sulfur content radical which the oxygen of said oxygenated compound permuted by sulfur as a sulfur 
content radical, Methyl sulfonate, trifluoromethane sulfonate, phenyl sulfonate, Benzyl sulfonate, p-toluene 
sulfonate, trimethyl benzyl sulfonate, TORIISO butylbenzene sulfonate, p-chlorobenzene sulfonate, Sulfonate 
radicals, such as pentafluoro benzene sulfonate, methyl sulfinate, Sulfinate groups, such as phenyl sulfinate, benzene 
sulfinate, p-toluenesulfonate, trimethyl benzene sulfinate, pentafluoro benzene sulfinate, and trifluoromethane 
SURUFINETO, are mentioned. 

[0031] As a nitrogen content radical, an arylamino radical or alkyl arylamino radicals, such as alkylamino radicals, 
such as the amino group, methylamino, dimethylamino, diethylamino, dipropylamino, dibutylamino, and 
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dicyclohexylamino, phenylamino, diphenylamino, ditolylamino, dinaphthylamino, and methylphenylamino, etc. are 
mentioned. 

[0032] Phosphino groups, such as dimethylphosphino and diphenylphospino, etc. are mentioned as a Lynn content 
radical. 

[0033] X1 And X2 They are a hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20, the 
halogenated hydrocarbon radical of carbon numbers 1-20, an oxygen content radical, or a sulfur content radical. As 
a concrete atom or a radical, it is R1 -R4. What was indicated, and the same thing are mentioned. 
[0034] Y The divalent hydrocarbon group of carbon numbers 1-20, the divalent halogenated hydrocarbon radical of 
carbon numbers 1 -20, A divalent silicon content radical, a divalent germanium content radical, a divalent tin content 
radical, - O- -CO-, -S- -SO- -S02-, -NR5- - P(R5)- t -P (O) and (R5)- -BR5- or -AIR5-[, however R5 are a 
hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20, and halogenated hydrocarbon 
radical [ of carbon numbers 1-20 ]]. 

[0035] Specifically, aryl alkylene groups, such as alkylene groups, such as methylene, dimethyl methylene, 1, 2- 
ethylene, dimethyl -1, 2-ethylene, 1, 2-trimethylene, 1, 4-tetramethylen, 1, 2-cyclo hexylene, 1, and 4-cyclo 
hexylene, diphenylmethylene, diphenyl -1, and 2-ethylene, etc. are mentioned as a divalent hydrocarbon group. 
Moreover, the halogenated hydrocarbon radical which halogenated the divalent hydrocarbon group of said carbon 
numbers 1-20 of chloro methylene etc. is mentioned. 

[0036] As a divalent silicon content radical, methyl silylene, dimethyl silylene, Diethyl silylene, JI (n-propyl) silylene, 
JI (isopropyl) silylene, JI (cyclohexyl) silylene, methylphenyl silylene, diphenyl silylene, Alkyl silylenes, such as JI (p- 
tolyl) silylene and JI (p-chlorophenyl) silylene, Alkyl aryl silylene, an aryl silylene radical, tetramethyl - Alkyl disilyl, 
such as 1, 2— disilyl, the tetra-phenyl -1, and 2— disilyl, alkyl aryl disilyl, an aryl disilyl group, etc. are mentioned. 
[0037] As a divalent germanium content radical and a divalent tin content radical substituent, the compound which 
permuted the silicon of said divalent silicon content radical by germanium or tin, respectively is mentioned. A 
divalent silicon content radical is [ among these ] desirable, and especially desirable things are alkyl silylene, alkyl 
aryl silylene, and aryl silylene. 

[0038] Next, the transition-metals compound [A] expressed with a formula [I] is illustrated. Screw (cyclopentadienyl) 
zirconium dichloride, screw (indenyl) zirconium dichloride, Screw (fluorenyl) zirconium dichloride, screw (n- 
propylcyclopentadienyl) zirconium dichloride, Screw (t-butylcyclopentadienyl) zirconium dichloride, Bis 
(trimethylsilylcyclopentadienyl)zirconiumdichloride, Screw (neopentyl cyclopentadienyl) zirconium dichloride, rac- 
dimethyl silylene screw (1 -cyclopentadienyl) zirconium dichloride, rac-dimethyl silylene screw {1-(3- 
methylcyclopentadienyl) zirconium dichloride, rac-dimethyl silylene screw {1- (2, 4-dimethylcyclopentadienyl)) 
zirconium dichloride, rac-dimethyl silylene screw {1- (2, 3, 5-trimethylcyclopentadienyl)} zirconium dichloride, etc. 
are mentioned. 

[0039] What is shown by the formula [2] among the transition-metals compounds [A] expressed with a formula [I] is 

desirable. 

[0040] 

[Formula 6] 

xl x 2 

R 42 

• ■ ■ - [n] 

R 43 

[0041] (M, R1, R3, X1, X2, and Y) Are the same as the definition of a formula [I]. R21-R24, and R41-R44 A hydrogen 
atom, the substituent which it is the alkyl group of a halogen atom and carbon numbers 2-6 or the aryl group of 
carbon numbers 6-16, and this alkyl group or aryl group may be permuted by the halogen atom or the organic silyl 
radical, and adjoined may form the ring. 

[0042] As an example, rac-ethylene screw (1 -indenyl) zirconium dichloride, rac-ethylene screw (1 -indenyl) 
zirconium jib ROMIDO A rac-ethylene screw (1 -indenyl) dimethyl zirconium, a rac-ethylene screw (1 -indenyl) 
diphenyl zirconium, rac-ethylene screw (1 -indenyl) methyl zirconium mono-chloride, A rac-ethylene screw (1- 
indenyl) zirconium screw (methane sulfonate), A rac-ethylene screw (1 -indenyl) zirconium screw (p-toluene 
sulfonate), A rac-ethylene screw (1 -indenyl) zirconium screw (trifluorom ethane sulfonate), rac-ethylene screw {1- 
(4, 5, 6, 7-tetrahydro indenyl)} zirconium dichloride, etc. are illustrated. 

[0043] Moreover, rac-dimethyl silylene screw (1 -indenyl) zirconium dichloride, rac-dimethyl silylene screw {1- (2- 
methyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-isopropyl indenyl)} zirconium 
dichloride, rac-dimethyl silylene screw {1- (2, 7-dimethyl-4-ethyl indenyl)] zirconium dichloride, rac-dimethyl silylene 
screw {1- (2, 7-dimethyl-4-n-propyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2, 7-dimethyl-4- 
isopropyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw (1- (2, 7-dimethyl-4-n-butyl indenyl)} zirconium 
dichloride, rac-dimethyl silylene screw {1- (2, 7-dimethyl-4-s-butyl indenyl)} zirconium dichloride, rac-dimethyl 
silylene screw {1- (2, 7-dimethyl-4-t-butyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2.7- 
dimethyl-4-n-pentyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1-(2, 7-dimethyl-4-n-hexyl 
indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2, 7-dimethyl-4-cyclohexyl indenyl)} zirconium 
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dichloride, rac-dimethyl silylene screw {1- (2, 7-dimethyl-4-methylcyclohexyl indenyl)] zirconium dichloride, rac- 
dimethyl silylene screw {1- (2, 7-dimethyl-4-phenylethyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw 
{1- (2, 7-dimethyl-4-phenyl dichloro methyl indenyl)) zirconium dichloride, rac-dimethyl silylene screw {1- (2, 7- 
dimethyl-4-chloro methyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2, 7-dimethyl-4 -trim ethyl 
silylene methyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2, 7-dimethyl-4-trimethylsiloxy methyl 
indenyl)} zirconium dichloride etc. is illustrated. 

[0044] Moreover, rac-diethyl silylene screw {1- (2, 7-dimethyl-4-isopropyl indenyl)} zirconium dichloride, rac-JI 
(isopropyl) silylene screw {1- (2, 7-dimethyl-4-isopropyl indenyl)} zirconium dichloride, rac-JI (n-butyl) silylene 
screw {1- (2, 7-dimethyl-4-isopropyl indenyl)} zirconium dichloride, rac-JI (cyclohexyl) silylene screw {1- (2, 7- 
dimethyl-4-isopropyl indenyl)} zirconium dichloride, rac-methylphenyl silylene screw {1- (2, 7-dimethyl-4-isopropyl 
indenyl)} zirconium dichloride, rac-methylphenyl silylene screw {1- (2, 7-dimethyl-4-t-butyl indenyl)} zirconium 
dichloride, rac-diphenyl silylene screw {1- (2, 7-dimethyl-4-t-butyl indenyl)} zirconium dichloride, rac-diphenyl 
silylene screw {1- (2, 7-dimethyl-4-isopropyl indenyl)} zirconium dichloride, rac-diphenyl silylene screw {1- (2, 7- 
dimethyl-4-ethyl indenyl)} zirconium dichloride, rac-JI (p-tolyl) silylene screw {1- (2, 7-dimethyl-4-isopropyl 
indenyl)} zirconium dichloride, rac-JI (p-chlorophenyl) silylene screw {1- (2. 7-dimethyl-4-isopropyl indenyl)} 
zirconium dichloride etc. is illustrated. 

[0045] moreover, a rac-dimethyl silylene screw {1- (2-methyl-4-isopropyl-7-ethyl indenyl)} zirconium — a jib — 
ROMIDO rac-dimethyl silylene screw {1-(2, 7-dimethyl-4-isopropyl indenyl)} zirconium dimethyl — rac-dimethyl 
silylene screw {1-(2, 7-dimethyl-4-isopropyl indenyl)} zirconium methyl chloride, A rac-dimethyl silylene screw {1- 
(2, 7-dimethyl-4-isopropyl-1-indenyl)} zirconium (trifluoromethane sulfonate), rac-dimethyl silylene screw {1-(2, 7- 
dimethyl-4-isopropyl-1 -indenyl)} zirconium screw (p-phenyl sulfinato) etc. is illustrated. 

[0046] Moreover, rac-dimethyl silylene screw {1- (2-phenyl-4-isopropyl-7-methyM -indenyl)} zirconium dichloride, 
rac-dimethyl silylene screw {1- (2-methyl-alpha-acenaphtho indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-methyl -4, 5-benzoindenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl -4, 6- 
diisopropyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (4-phenyl indenyl)} zirconium dichloride, 
rac-dimethyl silylene screw {1- (2-methyl-4-phenyl indenyl)} zirconium dichloride, etc. are illustrated. 
[0047] Moreover, rac-dimethyl silylene screw {1- (2-methyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, rac- 
dimethyl silylene screw {1- (2-methyl-4-(beta-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw 
{1- (2-methyl-4-(1-anthracenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(2- 
anthracenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(9-anthracenyl) indenyl)} 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(9-phenan tolyl) indenyl)} zirconium dichloride etc. 
is illustrated. 

[0048] Moreover, rac-dimethyl silylene screw {1- (2-methyl-4-(p-fluoro phenyl) indenyl)} zirconium dichloride, rac- 
dimethyl silylene screw {1- (2-methyl-4-(pentafluorophenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-methyl-4-(p-chlorophenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4- 
(m-chlorophenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(o-chlorophenyl) 
indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4- (o, p-dichlorophenyl) phenyl indenyl)} 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(p-BUROMO phenyl) indenyl)} zirconium 
dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(p-tolyl) indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-methyl-4-(m-tolyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(o-tolyl) 
indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(o and o'-dimethylphenyl)-1 -indenyl)} 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl -4-(p -ethyl phenyl) indenyl)} zirconium dichloride, 
rac-dimethyl silylene screw {1- (2-methyl-4-(p-isopropyl phenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-methyl-4-(p-benzyl phenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl- 
4-(p-biphenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(m-biphenyl) indenyl)} 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(p-trimethylsilyl phenyl) indenyl)} zirconium 
dichloride, rac-dimethyl silylene screw {1- (2-methyl-4-(m-trimethyl silylene phenyl) indenyl)} zirconium dichloride 
and a rac-dimethyl silylene screw (2-phenyl-4-phenyl indenyl) — } zirconium dichloride etc. is illustrated. 
[0049] Moreover, rac-dimethyl silylene screw {1- (2-methyl-4-phenyl indenyl)} zirconium jib ROMIDO rac-dimethyl 
silylene screw {1 -(2-methyl-4-phenyl indenyl)} zirconium dimethyl, rac-dimethyl silylene screw {1-(2-methyl-4- 
phenyl indenyl)} zirconium methyl chloride, rac-dimethyl silylene screw {1-(2-methyl-4-phenyl indenyl)} zirconium 
chloride S02 Me, rac-dimethyl silylene screw {1-(2-methyl-4-phenyl indenyl)] zirconium chloride OS02 Me, rac- 
dimethyl silylene screw {1 -(2-methyl-4-phenyl indenyl)} zirconium mono-chloride monochrome (trifluoromethane 
sulfonate), rac-dimethyl silylene screw {1- (2-methyl-4-phenyl indenyl)} JIRUKONIUMUJI (trifluoromethane 
sulfonate), rac-dimethyl silylene screw {1- (2-methyl-4-phenyl indenyl)] JIRUKONIUMUJI (p-toluene sulfonate), 
rac-dimethyl silylene screw {1- (2-methyl-4-phenyl indenyl)) JIRUKONIUMUJI (methyl sulfonate), rac-dimethyl 
silylene screw {1- (2-methyl-4-phenyl indenyl)] JIRUKONIUMUJI (trifluoromethane sulfinate), rac-dimethyl silylene 
screw {1- (2-methyi-4-phenyl indenyl)} JIRUKONIUMUJI (trifluoroacetate), rac-dimethyl silylene screw {1-(2- 
methyl-4-phenyl indenyl)) zirconium mono-chloride (n-butoxide), rac-dimethyl silylene screw {1- (2-methyl-4- 
phenyl indenyl)} JIRUKONIUMUJI (n-butoxide), rac-dimethyl silylene screw {1-(2-methyl-4-phenyl indenyl)} 
zirconium mono-chloride (phenoxide) etc. is illustrated. 

[0050] Moreover, rac-methylenebis {1- (2-methyl-4-phenyl indenyl)} dichloride, rac-ethylene screw {1- (2-methyl- 
4-phenyl indenyl)} zirconium dichloride, rac-diisopropyl silylene screw {1- (2-methyl-4-phenyl indenyl)} zirconium 
dichloride, rac-G (n-butyl) silylene screw {1- (2-methyl-4-phenyl indenyl)} zirconium dichloride, rac-dicyclohexyl 
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silylene screw (1- (2-methyl-4-phenyl indenyl)] zirconium dichloride, rac-methylphenyl silylene screw {1- (2-methyl- 
4-phenyl indenyl)} zirconium dichloride, rac-diphenyl silylene screw {1- (2-methyl-4-phenyl indenyl)} zirconium 
dichloride, rac-Jl (p-tolyl) silylene screw {1- (2-methyl-4-phenyl indenyl)} zirconium dichloride, rac-JI (p- 
chlorophenyl) silylene screw {1- (2-methyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethylgermirene screw {1- 
(2-methyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl SUTANIREMBISU {1- (2-methyl-4-phenyl indenyl)} 
zirconium dichloride, etc. are illustrated. 

[0051] Moreover, rac-dimethyl silylene-screw {1- (2-ethyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl 
silylene screw {1- (2-ethyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2- 
ethyl-4-(beta-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- ( 2-ethyl-4-(2 -methyl- 1- 
naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-ethyl-4-(5-acenaphtyl) indenyl)} 
zirconium dichloride. rac-dimethyl silylene screw (1- (2-ethyl-4-(9~anthracenyl) indenyl)} zirconium dichloride, rac- 
dimethyl silylene screw {1- (2-ethyl-4-<9-phenan tolyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw 
{1 - (2-ethyl-4-(o-methylphenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1-(2-ethyl-4-m- 
methylphenyl) indenyl} zirconium dichloride, rac-dimethyl silylene screw {1- (2-ethyl-4-(p-methylphenyl) indenyl)} 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-ethyl-4-(2, 3-dimethylphenyl) indenyl)} zirconium dichloride, 
rac-dimethyl silylene screw {1- (2-ethyl-4-(2, 4-dimethylphenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-ethyl-4-(2, 5-dimethylphenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-ethyl- 
4-(2, 4, 6-trimethyl phenyl) indenyl)} zirconium dichloride etc. is illustrated. 

[0052] Moreover, rac-dimethyl silylene screw {1- (2-ethyl-4-(o-chlorophenyl) indenyl)} zirconium dichloride, rac- 
dimethyl silylene screw {1- (2-ethyl-4-<m-chlorophenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw 
{1- (2-ethyl-4-(p-chlorophenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-ethyl-4-(2, 3- 
dichlorophenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-ethyl-4-(2, 6-dichlorophenyl) 
indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-ethyl-4-(3, 5-dichlorophenyl) indenyl)} zirconium 
dichloride, rac-dimethyl silylene screw {1- (2-ethyl-4-(2-BUROMO phenyl) indenyl)} zirconium dichloride, rac- 
dimethyl silylene screw {1- (2-ethyl-4-(3-BUROMO phenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-ethyl-4-(4-BUROMO phenyl) indenyl)} zirconium dichloride etc. is illustrated. 

[0053] Moreover, rac-dimethyl silylene screw {1- (2-ethyl-4-{4-biphenylyl) indenyl)} zirconium dichloride, rac- 
dimethyl silylene screw {1- (2-ethyl-4-(4-trimethyl silylene phenyl) indenyl)} zirconium dichloride, rac-dimethyl 
silylene screw {1- (2-n-ROPIRU-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-n- 
propyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-propyl-4-(beta- 
naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-propyl-4-(2-methyl-1 -naphthyl) 
indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-propyl-4-(5-acenaphtyl) indenyl)} zirconium 
dichloride, rac-dimethyl silylene screw {1- (2-n-propyl-4-(9-anthracenyl) indenyl)} zirconium dichloride, rac-dimethyl 
silylene screw {1- (2-n-propyl-4-(9-phenan tolyl) indenyl)} zirconium dichloride etc. is illustrated. 
[0054] Moreover, rac-dimethyl silylene screw {1- (2-isopropyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl 
silylene screw (1- (2-isopropyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2- 
isopropyl-4-(beta-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1 -(2-isopropyl-4-2-methyl- 
1 -naphthyl) indenyl} zirconium dichloride, rac-dimethyl silylene screw {1- (2-isopropyl-4-(5-acenaphtyl) indenyl)) 
zirconium dichloride, rac-dimethyl silylene screw (1- (2-isopropyl-4-(9-anthracenyl) indenyl)} zirconium dichloride, 
rac-dimethyl silylene screw {1- (2-isopropyl-4-(9-phenan tolyl) indenyl)} zirconium dichloride etc. is illustrated. 
[0055] Moreover, rac-dimethyl silylene screw {1- (2-s-butyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl 
silylene screw {1- (2-s-butyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-s- 
butyl-4-(beta-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-s-butyl-4-(8-methyl-9- 
naphthyl) indenyl)) zirconium dichloride, rac-dimethyl silylene screw {1- (2-s-butyl~4-(5-acenaphtyl) indenyl)) 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-s-butyl-4-(9-anthracenyl) indenyl)} zirconium dichloride, 
rac-dimethyl silylene screw {1- (2-s-butyl-4-(9-phenan tolyl) indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-n-pentyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-pentyl-4- 
(alpha-naphthyl) indenyl)) zirconium dichloride, rac-dimethyl silylene screw {1- (2~n-butyl-4-phenyl indenyl)) 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-butyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, 
rac-dimethyl silylene screw {1- (2-n-butyl-4-(beta-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-n-butyl-4-(2-methyl-1 -naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-n- 
butyl-4-(5-acenaphtyl) indenyl)) zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-butyl-4-(9-anthracenyl) 
indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-butyl-4-(9-phenan tolyl) indenyl)) zirconium 
dichloride, rac-dimethyl silylene screw {1- (2-isobutyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-isobutyl-4-(aipha-naphthyl) indenyl)) zirconium dichloride, rac-dimethyl silylene screw {1- (2-isobutyl- 
4-(beta-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-isobutyl-4-(2-methyl-1- 
naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-isobutyl-4-(5-acenaphtyl) indenyl)} 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-isobutyl-4-(9-anthracenyl) indenyl)} zirconium dichloride, 
rac-dimethyl silylene screw {1- (2-n-butyl-4-(9-phenan tolyl) indenyl)) zirconium dichloride, rac-dimethyl silylene 
screw {1- (2-neopentyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-neopentyl-4- 
(alpha-naphthyl) indenyl)} zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-hexyl-4-phenyl indenyl)} 
zirconium dichloride, rac-dimethyl silylene screw {1- (2-n-hexyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, 
etc. are illustrated. 

[0056] Moreover, rac-methylphenyl silylene screw {1- (2-ethyl-4-phenyl indenyl)} zirconium dichloride, rac- 
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methylphenyl silylene screw {1- (2-ethyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, rac-methylphenyl siiylene 
screw {1- (2-ethyl-4-(9-anthracenyl) indenyl)} zirconium dichloride, rac-methylphenyl silylene screw {1- (2-ethyl-4- 
(9-anthracenyl) indenyl)} zirconium dichloride, rac-diphenyl silylene screw {1- (2-ethyl-4-(alpha-naphthyl) indenyl)} 
zirconium dichloride. rac-diphenyl silylene screw {1- (2-ethyl-4-(9-anthracenyl) indenyl)} zirconium dichloride, rac- 
diphenyl silylene screw {1- (2-ethyl-4-(9-phenan tolyl) indenyl)} zirconium dichloride, rac-diphenyl silylene screw {1- 
(2-ethyl-4-(4-BIFERINIRU) indenyl)} zirconium dichloride, a rac-diphenyl silylene screw {1- (2-ethyl-4-(alpha- 
naphthyl) indenyl)}, etc. are illustrated. 

[0057] Furthermore, rac-methylenebis (1- (2-ethyl-4-phenyl indenyl)} zirconium dichloride, rac-methylenebis {1- (2- 
ethyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, rac-ethylene screw {1- (2-ethyl-4-phenyl indenyl)} zirconium 
dichloride, rac-ethylene screw {1- (2-n-propyl-4-(alpha-naphthyl) indenyl)} zirconium dichloride, rac- 
di m ethyl germi re ne ethylene screw {1- (2-ethyl-4-phenyl indenyl)} zirconium dichloride, a rac-dimethylgermirene 
ethylene screw — { — 1- (2-ethyl-4-(alpha-naphthyl) indenyl} zirconium dichloride — ) rac-dimethylgermirene 
ethylene screw {l-.(2-n-propyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl SUTAN1REMBISU {1- (2- 
ethyl-4-phenyl indenyl)} zirconium dichloride, rac-dimethyl SUTANIREMBISU — { — 1- (2-ethyl-4-(alpha-naphthyl) 
indenyl} zirconium dichloride — ) rac-dimethyl SUTANIREMBISU {1- (2-ethyl-4- (9-phenan tolyl) indenyl)} zirconium 
dichloride, rac-dimethyl SUTANIREMBISU {1- (2-n-propyl-4-phenyl indenyl)} zirconium dichloride, etc. are 
illustrated. 

[0058] In this invention, the transition-metals compound [A] which transposed the zirconium to titanium, a hafnium, 
vanadium, niobium, a tantalum, chromium, molybdenum, and a tungsten can also be used in said compound. Although 
a transition-metals compound [A] is usually used as a catalyst component for olefin polymerization as racemic 
modification, an R form or a smooth S form can also be used for it. It can also be used combining a transition- 
metals compound [A]. 

[0059] In this invention, at least one sort of compounds chosen from the compound which reacts with [B-1] 
organoaluminium compound, [B-2] organic aluminum oxy compound, and the [B-3] aforementioned transition-metals 
compound [A], and forms an ion pair as a compound [B] (henceforth a component [B]) which may activate a 
transition-metals compound [A] are used. 

[0060] [B-1] organoaluminium compound used in this invention is for example, the following formula. It is shown by 

[nil. 

R1 n AIX3-n — [III] (R1 is the hydrocarbon group of carbon numbers 1-12, X is a halogen atom or a hydrogen atom, 
and n is 1-3.) 

[0061] Formula It sets to [III] and is R1. Although it is the hydrocarbon group, for example, the alkyl group, cycloalkyl 
radical, or aryl group of carbon numbers 1-12, specifically, they are a methyl group, an ethyl group, n-propyl group, 
an isopropyl group, an isobutyl radical, a pentyl radical, a hexyl group, an octyl radical, a cyclopentylic group, a 
cyclohexyl radical, a phenyl group, a tolyl group, etc. 

[0062] As an organoaluminium compound [B-1], the following compounds are specifically mentioned. 
Trimethylaluminum, triethylaluminum, triisopropyl aluminum, Triisobutylaluminum, trioctyl aluminum, and Tori (2- 
ethylhexyl) Aluminum, Alkenyl aluminum, such as trialkylaluminiums, such as tridecyl aluminium, and isoprenyl 
aluminum, Dimethyl aluminum chloride, a diethylaluminium chloride, diisopropyl aluminum chloride, Dialkyl aluminum 
halide, such as diisobutyl aluminum chloride and dimethyl aluminum bromide, Methylaluminium sesquichloride, 
ethylaluminium sesquichloride, Isopropylaluminium sesquichloride, butyl aluminum sesquichloride, Alkylaluminium 
sesquihalide, such as ethylaluminiumsesquibromide, Methyl aluminum dichloride, ethyl aluminum dichloride, isopropyl 
aluminum dichloride, ethyl aluminum — a jib — alkylaluminum hydrides, such as alkylaluminum dihalide, such as 
ROMIDO, a diethyl aluminum hydride, and a diisobutyl aluminum hydride, etc. are illustrated. 

[0063] Moreover, as an organoaluminium compound [B-1], the compound shown by the following formula [IV] can 

also be used. 

R1 n AIY3-n — [IV] 

(R1 is the same as the above, and Y is -OR2. A radical and 33 -OSi R) - They are 42-OAIR - 52 NR(s) and 63 -Si 
R, or 82 -N(R7) AIR(s). n is 1-2 and is R2, R3, and R4. And R8 Methyl group, an ethyl group, an isopropyl group, an 
isobutyl radical, a cyclohexyl radical, a phenyl group, etc. — it is — R5 a hydrogen atom, a methyl group, an ethyl 
group, an isopropyl group, a phenyl group, a trimethylsilyl radical, etc. — it is — R6 And R7 They are a methyl group, 
an ethyl group, etc. 

[0064] Specifically, the following compound is illustrated. 

(1) R1 n aluminum(OR2)3-n The compound expressed, for example, a dimethyl aluminum methoxide, Diethyl 
aluminum ethoxide, a diisobutyl aluminum methoxide, etc., (2) R1 n aluminum(OSiR2)3-n The compound expressed, 
for example, Et2aluminum, (OSiMe3) 2 aluminum (OSiMe3), 2 (iso-Bu) aluminum (OSiEt3), etc., (iso-Bu) (3) The 
compound expressed with R1 n aluminum(OAIR42)3-n for example, Et2AIOAIEt2 and 2 (iso-Bu) AIOAI (iso-Bu)2 etc. 
— (4) The compound expressed with R1 n aluminum(NR52)3-n For example, Me2 AINEt2, Et2 AINHMe, and Me2 
AINHEt, Et2 AIN (SiMe3)2 and 2(iso-Bu) AIN (SiMe3)2 etc. — (5) The compound expressed with R1 n aluminum 
(SiR63)3-n for example, 2(iso-Bu) AISiMe3 etc. — the compound expressed with (6) R1 n aluminum(N(R7) AIR82)3- 
n, for example, Et2 AIN, (Me) AIEt2 and 2 (iso-Bu) — AIN (Et) aluminum (iso-Bu)2 etc. is mentioned. 
[0065] Among these, the compound shown by formula R13aluminum and formula R1 n aluminum(OR2)3-n and R1 n 
aluminum(OAIR42)3-n is desirable, and it is R1. The compound which is an isoalkyl group is desirable. 
[0066] It can also use combining these. In [B-2] organoaluminium compound used by this invention, you may be the 
organic aluminum oxy compound of benzene insolubility which may be aluminoxane of well-known benzene fusibility, 
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and is conventionally illustrated by JP,2-78687,A. 

[0067] Aluminoxane can be manufactured by the following approach. 

(1) How to make organoaluminium compounds, such as trialkylaluminium, add and react to hydrocarbon medium 
suspension, such as the salts containing the compound containing the water of adsorption, or water of 
crystallization, for example, a magnesium chloride hydrate, a copper-sulfate hydrate, an aluminum-sulfate hydrate, a 
nickel-sulfate hydrate, and the 1st cerium hydrate of chlorination. 

(2) How to make water, ice, and a steam act on organoaluminium compounds, such as trialkylaluminium, directly in 
media, such as benzene, toluene, ethyl ether, and a tetrahydrofuran. 

(3) How to make organic stannic-acid ghosts, such as dimethyl tin oxide and dibutyltin oxide, react to 
organoaluminium compounds, such as trialkylaluminium, in media, such as Deccan, benzene, and toluene. 

[0068] In addition, aluminoxane may contain a little organic metal component. Moreover, after distillation removes a 
solvent or an unreacted organoaluminium compound from the collected solution of the aforementioned aluminoxane, 
you may remelt to a solvent 

[0069] As an organoaluminium compound used in case aluminoxane is prepared, what was shown as said 
organoaluminium compound [B-1], and the same thing are mentioned. Trialkylaluminium and tricyclohexyl aluminum 
are especially specifically desirable. Two or more sorts can also be used combining an organoaluminium compound 
[B-1]. 

[0070] As a solvent used for manufacture of aluminoxane, the halogenide of petroleum fractions, such as alicycle 
group hydrocarbons, such as aliphatic hydrocarbon, such as aromatic hydrocarbon, such as benzene, toluene, a 
xylene, a cumene, and a cymene, a pentane, a hexane, a heptane, an octane, Deccan, a dodecane, hexadecane, and 
an OKUTA decane, a cyclopentane, a cyclohexane, cyclooctane, and methylcyclopentane, a gasoline, kerosene, and 
gas oil, or said aromatic hydrocarbon, aliphatic hydrocarbon and an alicycfe group hydrocarbon, division, a 
chlorination object, a bromination object etc. be mentioned In addition, ether, such as ethyl ether and a 
tetrahydrofuran, can also be used. Aromatic hydrocarbon is desirable especially among these solvents. 
[0071] Moreover, aluminum component which dissolves in 60-degree C benzene is 2% or less especially preferably 
5% or less preferably 10% or less in aluminum atom conversion, and the organic aluminum oxy compound of benzene 
insolubility used by this invention is insolubility or poor solubility to benzene. 

[0072] The solubility over the benzene of such an organic aluminum oxy compound After suspending the organic 
aluminum oxy compound equivalent to aluminum of a 100mg atom with 100ml benzene, After mixing at 60 degrees C 
under stirring for 6 hours, a G-5 with jacket glass filter is used. It is the solid-state section which filtered at 60 
degrees C at the time of heat, and was separated on the filter Benzene 50cm3 [ 60-degree C ] It asks by measuring 
the abundance (x millimol) of aluminum atom which exists in all filtrate after using and washing 4 times (x%). 
[0073] In this invention, the Lewis acid, ionicity compound, and carborane compound which were indicated by JP,1- 
50195G.A, JP,1-502036,A, JP,3-179005,A, JP,3-179006,A, JP,3-207703,A, JP,3-207704,A, US-No. 547718 official 
report, etc. can be mentioned as a compound [B-3] which reacts with the transition-metals compound [A] used in 
case the catalyst for olefin polymerization is formed, and forms an ion pair. 

[0074] concrete — as Lewis acid — triphenyl boron, tris (4-fluoro phenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) 
boron, tris (3, 5-dimethylphenyl) boron, tris (pentafluorophenyl) boron, MgCI2, aluminum 203, and Si02-aluminum 
203 etc. — it is mentioned. 

[0075] As an ionicity compound, triphenylcarbeniumtetrakis(pentafluorophenyl)borate, Tori n-butyl ammonium 
tetrakis (pentafluorophenyl) borate, N, and N-dimethyl anilinium tetrakis (pentafluorophenyl) borate, ferro SENIUMU 
tetrapod (pentafluorophenyl) borate, etc. are mentioned. 

[0076] As a carborane compound, dodecaborane, 1-KARUBA undeca borane, bis-n-butyl ammonium (1-KARUBE 
dodeca) borate, Tori n-butyl ammonium (7, 8-JIKARUBA undeca) borate, Tori n-butyl ammonium (trideca hydride- 
7-KARUBA undeca) borate, etc. are mentioned. 

[0077] Two or more sorts of these can be combined, and can also be used. In this invention, it can also be used as a 
compound [B] which can activate a transition-metals compound [A] combining the above components [B-1], [B-2], 
and [B-3]. 

[0078] The catalyst for olefin polymerization can be prepared by mixing an aforementioned transition-metals 
compound [A] and an aforementioned component [B] in an inert hydrocarbon solvent or an olefin solvent. 
[0079] As an inert hydrocarbon solvent used for preparation of the catalyst for olefin polymerization, petroleum 
fractions or such mixture, such as halogenated hydrocarbon, such as aromatic hydrocarbon, such as alicycle group 
hydrocarbons, such as aliphatic hydrocarbon, such as a propane, butane, a pentane, a hexane, a heptane, an octane, 
Deccan, a dodecane, and hexadecane, a cyclopentane, a cyclohexane, methylcyclopentane, and cyclooctane, 
benzene, toluene, and a xylene, ethylene chloride, chlorobenzene, and dichloromethane, a gasoline, kerosene, and gas 
oil etc. can be used, for example. 

[0080] each [ these ] component to a catalyst — preparing — facing — a transition-metals compound [A] — about 
10 -5-102 a mol / m3 (polymerization volume) — desirable — 10-4 to 5x10 mols/m3 Using in an amount is 
desirable. 

[0081] the atomic ratio (aluminum/transition metals) of ARUMINIU in a component [ as opposed to / when [B-1] 
and/or [B-2] are used as a component [B] / the transition metals of a transition-metals compound [A] ] [B] — 
usually — 10-10000 — it is preferably used in the amount of 20-5000. When [B-2] is used together with this [B-1], 
it is desirable to use atomic ratio [ of the atomic ratio {aluminum-1] of ARUMINIU in [B-1] and the atomic ratio 
[aluminum-2] of ARUMINIU in [B-2] ] [aluminum-1]/[aluminum-2] for 0.02-3, and a pan in the amount used as 0.05- 
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[0082] moreover — the case where [B-3] is used as a component [B] — the mole ratio ([A] /[B-3]) of a transition- 
metals compound [A] and a component [B-3] — usually — 0.01-10 — it is preferably used in the amount of 0.01-5. 

[0083] Said each component may be contacted in curing units, and after it carries out contact mixing beforehand, it 
may be added to curing units. When making it contact beforehand, -50-150 degrees C, each component is -20-120 
degrees C in temperature, and can usually be contacted preferably for 5 minutes to 25 hours for 1 minute to 50 
hours. Moreover, mixed temperature may be changed at the time of contact. 

[0084] The catalysts for olefin polymerization used by this invention may be said component [A] and a catalyst for 
solid-state-like olefin polymerization of [B] with which either was supported by granularity or the particle-like solid- 
state (support) at least. 

[0085] Support may be inorganic support or may be organic support, as inorganic support — a porosity oxide — 
desirable — for example, Si 02 and aluminum 203 etc. — it can use. As organic support a polymer or a copolymer 
etc. which uses the alpha olefin of the carbon numbers 2-14, such as ethylene, a propylene, 1-butene, and 4- 
methyl-1-pentene, or styrene, and a vinyl cyclohexane as a principal component can be used, for example. 
[0086] Moreover, the olefin polymerization catalyst used by this invention can also be used, after carrying out 
precuring of the olefin to each aforementioned catalyst component and preparing a precuring catalyst As an olefin 
used for precuring, although olefins, such as a propylene, ethylene, and 1-butene t are used, it can also use 
combining these and other olefins. 

[0087] In addition, in this invention, the catalyst for olefin polymerization can be prepared and faced and the water 
as other useful components, for example, a catalyst component etc. can be included in olefin polymerization besides 
each above component 

[0088] The propylene system elastomer of this invention can be manufactured by carrying out copolymerization of a 
propylene, 1-butene, and the ethylene to the bottom of existence of the above catalysts for olefin polymerization, 
so that it may finally become the aforementioned presentation ratio. 

[0089] A polymerization can be carried out by either liquid phase polymerization methods, such as a suspension 
polymerization and solution polymerization, or the vapor-phase-polymerization method. By the liquid phase 
polymerization method, the same thing as the inert hydrocarbon solvent used on the occasion of catalyst 
preparation mentioned above can be used, and a propylene can also be used as a solvent 

[0090] In case a polymerization is carried out by the suspension-polymerization method, -50-100 degrees C is 0-90 
degrees C in temperature preferably, and in case it carries out according to solution polymerization, 0-250 degrees 
C is preferably performed at the temperature of 20-200 degrees C. the time of carrying out by the vapor phase 
polymerization — 0-120 degrees C — desirable — the temperature of 20-100 degrees C, and ordinary pressure - it 
carries out under the pressure of ordinary pressure -4.9MPa preferably 9.80 MPa. 

[0091] The polymerization is possible in both a batch process half-continuous system and continuous system. 
Furthermore, it can divide into two or more steps where polymerization conditions differ, and a polymerization can 
also be performed. The molecular weight of the propylene system elastomer obtained can be adjusted by making 
hydrogen exist in a polymerization system, or changing polymerization temperature and the polymerization preassure 
force. 

[0092] In this invention, in order to obtain a denaturation propylene system elastomer, graft denaturation of the 
polar monomer is carried out at a propylene system elastomer. As a polar monomer, although a hydroxyl-group 
content ethylene nature unsaturated compound, an amino-group content ethylene nature unsaturated compound, an 
epoxy group content ethylene nature unsaturated compound, unsaturated carboxylic acid, its anhydride and its 
derivative, a vinyl ester compound, a vinyl chloride, etc. can be mentioned, unsaturated carboxylic acid and 
especially its anhydride are desirable. 

[0093] As a hydroxyl-group content ethylene nature unsaturated compound For example, hydroxyethy! (meta) 
acrylate, 2-hydroxypropyl (meta) acrylate, 3-hydroxypropyl (meta) acrylate, 2-hydroxy-3-phenoxy propyl (meta) 
acrylate, 3-chloro-2~hydroxypropyl (meta) acrylate, glycerol monochrome (meta) acrylate, Pentaerythritol 
monochrome (meta) acrylate, trimethylol propane monochrome (meta) acrylate, Tetra-methylol ethane monochrome 
(meta) acrylate, butanediol monochrome (meta) acrylate, Hydroxyl-group content (meta) acrylic ester, such as 
polyethylene-glycol monochrome (meta) acrylate and 2-(6-hydronalium hexanoyloxy) ethyl acrylate, And 10- 
undecene-1-oar, 1 -octene-3-oar, 2-methanol norbornene, hydroxystyrene, N-methylol acrylamide, 2-(meta) 
AKUROIRUOKISHI ethyl acid phosphate, glycerol monoallyl ether, allyl alcohol, ant ROKISHI ethanol, 2-butene-1, 4- 
diol, glycerol monoalcohol, etc. can be mentioned. 

[0094] The vinyl system monomer which has at least one kind of an amino group or a permutation amino group 
which is expressed with a bottom type as an amino-group content ethylene nature unsaturated compound can be 
mentioned. 

- NR7 R8- (R7 — a hydrogen atom, a methyl group, or an ethyl group — it is — R8 — a hydrogen atom and carbon 
numbers 1-12 — desirable — the alkyl group of carbon numbers 1-8, and carbon numbers 8-12 — it is the 
cycloalkyl radical of 6-9 preferably.) In addition, the aforementioned alkyl group and a cycloalkyl radical may have a 
substituent further. 

[0095] As an amino-group content ethylene nature unsaturated compound For example, acrylic-acid (meta) 
aminomethyl, acrylic-acid (meta) propyl aminoethyl, Dimethylaminoethyl methacrylate, acrylic-acid (meta) 
aminopropyl, The alkyl ester system derivative of acrylic acids, such as methacrylic-acid phenyl aminomethyl and 
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methacryiic-acid cyclohexylamino ethyl, or a methacrylic acid, Vinyl amine system derivatives, such as N-vinyl 
diethylamine and N-acetyl vinyl amine, Acrylamide, methacrylamide, N-methylacrylamide, N,N-dimethylacrylamide. 
Imide, such as acrylamide system derivatives, such as N,N-dimethylaminopropyl acrylamide, p-amino hexyl 
succinimid, and 2-aminoethyl succinimid, can be mentioned. 

[0096] As an epoxy group content ethylene nature unsaturated compound, the monomer which has the unsaturated 
bond radical and at least one or more epoxy groups in which a polymerization is possible is used into 1 molecule. As 
an epoxy group content ethylene nature unsaturated compound For example, the glycidyl ester of unsaturated 
carboxylic acid, such as glycidyl acrylate and glycidyl methacrylate, Or a maleic acid, a fumaric acid, a crotonic acid, 
a tetrahydrophtal acid, An itaconic acid, a citraconic acid, the en DOSHI sault bicyclo [2. 2, 1] hept-5-en -2, 3- 
dicarboxylic acid (NAJIKKU acid TM), The monoglycidyl ester of partial saturation dicarboxylic acid, such as the en 
DOSHI sault bicyclo [2, 2, 1] hept-5-en-2-methyl -2 and 3-dicarboxylic acid (methyl NAJIKKU acid TM), (carbon 
numbers 1-12 of the alkyl group in the case of monoglycidyl ester), The alkyl glycidyl ester of p-styrene carboxylic 
acid, allyl glycidyl ether, 2-methyl allyl glycidyl ether, sty rene-p-glyc idyl ether, A 3, 4-epoxy-1-butene, 3, and 4- 
epoxy-3-methyl-1-butene, 3, 4-epoxy-1-pentene, 3, 4-epoxy-3-methyM-pentene, 5, a 6-epoxy-1-hexene, 
vinylcyclohexene monoxide, etc. can be mentioned. 

[0097] As unsaturated carboxylic acid, unsaturated carboxylic acid or these derivatives (for example, an acid 
anhydride, acid halide, an amide, imide, ester, etc.), such as an acrylic acid, a methacrylic acid, a maleic acid, a 
fumaric acid, a tetrahydrophtal acid, an itaconic acid, a citraconic acid, a crotonic acid, isocrotonic acid, norbomene 
dicarboxylic acid, the bicyclo [2, 2, 1] hept-2-en -5, and 6-dicarboxylic acid, can be mentioned, for example. 
[0098] As these derivatives, for example Chlorination MARENIRU, MARENIRU imide, A maleic anhydride, itaconic 
acid anhydride, an anhydrous citraconic acid, tetrahydro phthalic anhydride, The bicyclo [2, 2, 1] hept-2-en -5, 6- 
dicarboxylic acid anhydride, Maleic-acid dimethyl, maleic-acid monomethyl, a diethyl maleate, Diethyl fumarate, 
dimethyl itaconate, citraconic-acid diethyl, tetrahydrophtal acid dimethyl, The bicyclo [2, 2, 1] hept-2-en -5, 6- 
dicarboxylic acid dimethyl, A hydroxyethyl (meta) chestnut rate, hydroxypropyl (meta) acrylate, glycidyl (meta) 
acrylate, methacrylic-acid aminoethyl, methacrylic-acid aminopropyl, etc. can be mentioned. 

[0099] As a vinyl ester compound, vinyl acetate, propionic-acid vinyl, n-butanoic acid vinyl, isobutyric-acid vinyl, 
vinyl pivalate, caproic-acid vinyl, parser tick acid vinyl, lauryl acid vinyl, stearin acid vinyl, benzoic-acid vinyl, 
salicylic-acid vinyl, cyclohexane-carboxylic-acid vinyl, etc. can be mentioned, for example. 

[0100] A polar monomer can be used by independent or plurality, moreover, a polar monomer — a propylene system 
elastomer (I) — receiving — 0.1 - 15-mol % — desirable — 0.5 - ten-mol % — graft denaturation is carried out. 
[0101] It can consider as the approach of carrying out graft denaturation of at least one sort of polar monomers 
chosen from a polar monomer, and various approaches can be mentioned to a propylene system elastomer (I). For 
example, dissolve a propylene system elastomer (I) in an organic solvent, and heating fusion of the approach and 
propylene system elastomer (I) which it adds [ elastomer ], and heat, stir and carry out graft denaturation of a polar 
monomer and the radical polymerization initiator is carried out. A polar monomer and a radical polymerization 
initiator are added to the melt obtained. The approach, propylene system elastomer (I) which stir and carry out graft 
denaturation, How to carry out graft denaturation, while mixing a polar monomer and a radical polymerization initiator 
beforehand, supplying the mixture obtained to an extruder and carrying out heating kneading, After infiltrating into a 
propylene system elastomer (I) the solution which comes to dissolve a polar monomer and a radical polymerization 
initiator in an organic solvent, it can heat to it to the highest temperature which a propylene system elastomer (I) 
does not dissolve, and the approach of carrying out graft denaturation etc. can be mentioned to it. 
[0102] As for especially graft denaturation temperature, it is desirable that it is 80-200 degrees C 50 degrees C or 
more, and reaction time is about 1-10 hours. Although any of a batch process and continuous system are 
sufficient as a reaction method, in order to carry out graft denaturation to homogeneity, its batch process is more 
desirable. 

[0103] Although this polymerization initiator is good anything if the reaction of a propylene system elastomer (I) and 
a polar monomer is promoted when performing graft denaturation using a radical polymerization initiator, organic 
peroxide, especially organic pel ester are desirable. 

[0104] Specifically Benzoyl peroxide, dichlorbenzoyl peroxide, Dicumyl peroxide, G t-butyl peroxide, 2, the 5- 
dimethyl -2, 5-JI (peroxy benzoate) hexyne - 3, 1, 4-screw (t-butylperoxy isopropyl) benzene, Lauroyl peroxide, t- 
butyl pel acetate, 2, the 5-dimethyl -2, 5-JI (t-butylperoxy) hexyne - 3, 2, the 5-dimethyl -2, 5-JI (t-butyl peroxide) 
hexane, t-butyl benzoate, t-butyl pel phenyl acetate, t-butyl pel iso buty rate, There are t-butyl pel-s-octoate, t- 
butyl pel pivalate, cumyl pel pivalate, and t-butyl pel diethyl acetate, in addition an azo compound, for example, 
azobis isobutyl nitril, and dimethyl azo isobutyl nitril are mentioned. 

[0105] It is dicumyl peroxide, G t-butyl peroxide, 2, and 5-dimethyl then among these. - 2, 5-JI (t-butylperoxy) 
hexyne - Dialkyl peroxide, such as 3, 2, 5-dimethyl -2, 5-JI (t-butylperoxy) hexane, 1, and 4-screw (t-butylperoxy 
isopropyl) benzene, is desirable. 

[0106] A radical polymerization initiator is preferably used in the amount of 0.001 - 10 weight section extent to the 
propylene system (elastomer I) 100 weight section. Although the inside of an organic solvent or a non-solvent can 
perform graft denaturation as aforementioned, since the constituent which dissolved the denaturation propylene 
system elastomer in the organic solvent in this invention is used as adhesives etc., remaining as it is or when it 
reacts in an organic solvent, and graft denaturation is performed, without adding the organic solvent of congener or 
other type further, and using an organic solvent, an organic solvent is added anew, a graft product is dissolved, and 
it considers as adhesives etc. 
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[0107] In addition to the time of graft denaturation, or denaturation back, as an organic solvent for making adhesives 
etc. form Although not limited especially, for example Aromatic hydrocarbon, such as benzene, toluene, and a xylene, 
Aliphatic hydrocarbon, such as a hexane, a heptane, an octane, and Deccan, a cyclohexane, Alicyclic hydrocarbon, 
such as a cyclohexene and a methylcyclohexane, a methanol, Ethanol. isopropyl alcohol, a butanol, a pentanol, 
Alcohol, such as a hexanol. a propanediol, and a phenol, an acetone, Non [ methyl-isobutyl-ketone, methyl-ethyl- 
ketone, pentanone and hexa ] Ketone solvent, such as an isophorone and an acetophenone, methyl Cellosolve, 
Halogenated hydrocarbon, such as ester, such as Cellosolve, such as ethyl Cellosolve, methyl acetate, ethyl acetate, 
butyl acetate, methyl propionate, and formic-acid butyl, trichloroethylene, dichloro ethylene, and chlorobenzene, etc. 
can be mentioned. In this, aromatic hydrocarbon, aliphatic hydrocarbon, and ketones are desirable. These may be 
independent one sort or may be combined two or more sorts. 

[0108] Although the concentration of the coating agent containing a denaturation propylene system elastomer 
changes also with classes of a denaturation propylene system elastomer and solvent, it is desirable to consider as 5 
- 4x103 mPa-s extent by solid content concentration with the solution viscosity by three to 50 mass % and the 
Brookfield viscometer in respect of the workability in an adhesion process. 

[0109] In the range which does not spoil the purpose of invention in the coating agent of this invention, a well- 
known pigment, a bulking agent, a stabilizer, and other compounding agents can be blended with arbitration in itself. 
[01 10] When a denaturation propylene system elastomer does not dissolve in a solvent although what is necessary 
is just to mix a denaturation propylene system elastomer to a solvent in order to manufacture the coating agent of 
this invention, it is desirable to distribute a detailed particle by carrying out. That is, after adding a denaturation 
propylene system elastomer to a solvent, heat, it is made to dissolve completely and subsequently this solution is 
cooled, and a denaturation propylene system elastomer is atomized and is deposited. It is important to set up a 
solvent presentation so that it may deposit at 60-100 degrees C beforehand, and to adjust preferably 1-20 degrees 
C /of average cooling rates in the meantime in 2-10 degrees C /an hour in an hour. Or it may dissolve only in a 
parent solvent, after the deposit to a parent solvent is completed, a poor solvent may be added, and you may 
deposit further. 

[01 1 1] The coating agent of this invention is especially used effectively also as the adhesives for PTP, the 
adhesives for a lamination, the raw material for coatings, or a primer raw material, in order to show the outstanding 
adhesion and adhesion ability as adhesives and the heat-sealing agent of metals, polyolefines or a metal, and 
polyolefine. 
[0112] 

[Example] Next, although an example explains this invention concretely, this invention is not limited to these 
examples. 

[0113] In the example, the physical properties of a propylene system elastomer (I) and a denaturation propylene 
system elastomer were measured as follows. 

(1) It asked using presentation 13 C-NMR. 

(2) Limiting viscosity [eta] 

It measured in 135 degrees C and a decalin. 

[01 14] (3) Molecular weight distribution (Mw/Mn) 

Using GPC[ by Millipore Corp. ]-150C, it is the following, and made and measured. A separation column is TSK. GNH 
It is HT and column size is 600mm in the diameter of 27mm, and die length. Column temperature was made into 140 
degrees C, and it was made to move to a mobile phase by part for 1.0cm3/, using 0.025 % of the weight (Takeda 
Chemical Industries make) of BHT(s) as o-dichlorobenzene (product made from the Wako Pure Chem industry), and 
an antioxidant Making sample concentration into 0.1 mass %, a sample injection rate is 3 0.5cm. It carried out and 
the differential refractometer was used as a detector. As standard polystyrene, molecular weight is Mw<1000 and 
Mw>4x106. A case uses the TOSOH CORP. make and is 1000<Mw<4x106. The case used pressure chemical 
company make. 
[01 15] (4) Melting point (Tm) 

After having put about 5mg of samples in the aluminum pan, carrying out the temperature up to 200 degrees C by 
part for 1 0-degree-C/and holding for 5 minutes at 200 degrees C, the temperature was lowered to the room 
temperature by part for 20-degree-C/, and it asked from the endoergic curve at the time of subsequently carrying 
out a temperature up by part for 10-degree-C/. Measurement used DSC[ by PerkinElmer, Inc. ]-7 mold equipment. 
[0116] (5) Immediately after carrying out the pot press of the degree-of^crystallinity propylene system elastomer (I) 
at 200 degrees C using a 200mmx200mm (1mm in thickness) spacer, it cooled for 5 minutes under the load of 
9.80MPa(s) with a 20-degree C cooling press, and asked by X diffraction measurement of a press sheet with a 
thickness of 1.0mm after one week. 

[0117] Moreover, the bond strength of the test piece obtained using a denaturation propylene system elastomer as 
a primer and adhesives was measured as follows. 
(6) Cross cut adhesion test (bond strength) 

JIS After creating the test piece which attached the squares according to the approach of the cross cut adhesion 
test indicated by K5400 and sticking a Scotch tape (the Nichiban Co., Ltd. make, trade name) on the squares of a 
test piece, the number of the squares which this was made to pull and exfoliate in the 90-degree direction promptly, 
and did not exfoliate among the squares 100 was counted, and it considered as the index of bond strength. 
[01 18] (7) After putting in the break and making an edge exfoliate until it prepared the paint film to the peel strength 
test piece and the cutting edge reached 1cm width of face with the cutter cutting edge at the test piece (base 
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material), the edge of the paint film which exfoliated was pulled until the paint film exfoliated in the 180-degree 
direction the rate for 50mm/ f and peel strength (heat-sealing reinforcement) was measured. 

[01 19] (8) After making the waterproof test piece immersed in underwater [ 40-degree C ] for 240 hours and drying 
it, the cross cut adhesion test (bond strength) and friction test of the above (6) and (7) were presented. 
[0120] (Example 1) 

50g of 3 and 1-butenes is taught to the 21. autoclave which fully carried out the nitrogen purge for a hexane 950cm. 
(Polymerization) After carrying out the temperature up of the triisobutylaluminum to 1 millimol **** and 70 degrees 
C, A propylene and ethylene are supplied and it is made total pressure 0.69MPaG. Methyl aluminoxane 0.30 millimol, 
rac-dimethyl silylene-screw {1- (2~n-propyl-4-(9-phenan tolyl) indenyl)} zirconium dichloride is converted into Zr 
atom. 0.001 millimol *♦**, The polymerization was performed for 30 minutes, maintaining [ supplied a propylene and 
ethylene continuously so that a mole ratio might be set to 95:5, and ] total pressure at 0.69MPaG(s). After the 
polymerization, it deaerated, polymers were collected in a lot of methanols, and reduced pressure drying was carried 
out at 1 10 degrees C for 12 hours. 

[0121] The obtained polymer (propylene system elastomer) was 28.0g, and polymerization activity was 56kg and a 
polymer / millimol Zr-hr. this polymer — the derived unit from 1-butene — the derived unit from 15.3-mol % and 
ethylene — 15.1-mol % — it contained. Limiting viscosity [eta] was 2.40 dl/g. The physical properties of a polymer 
were shown in the 1st table. 

[0122] (Denaturation) Next, propylene system elastomer 110g and toluene 350cm3 1000cm3 with an agitator After 
putting into an autoclave and carrying out sufficient nitrogen purge, the temperature up was carried out to 130 
degrees C, stirring, and it was made to dissolve completely. 8.8g (it dissolves in toluene 50cm3) of maleic anhydrides 
and dicumyl peroxide 2.4g (it dissolves in toluene 40cm3) were dropped over 4 hours, respectively, with said 
temperature maintained. It stirred after dropping termination for 3 hours with 130 degrees C, the post-reaction was 
performed, and the denaturation propylene system elastomer was obtained. The solution was cooled to the room 
temperature after reaction termination, the acetone was added to the solution, and the denaturation propylene 
system elastomer was deposited. After it repeated the denaturation propylene system elastomer which deposited 
and the acetone washed, it dried and the sample was obtained. The physical properties of a denaturation propylene 
system elastomer were shown in the 2nd table. 

[0123] (Application 1) The obtained denaturation propylene system elastomer was dissolved in toluene, and the 
solution of 10% of solid content concentration was obtained. This solution was applied to aluminum foil using the bar 
coating machine, after being air-dry, it heated for 20 seconds in the air oven set to 200 degrees C, and the uniform 
transparent coating foil was produced. It heat sealed having constructed for 1 second and the pressure of 0.098MPa 
at 1 10-140 degrees C by the approach based on JISZ1707 in this coating foil and the polypropylene sheet (TOH 
CELLO #500 T-T), and the sample was obtained. 180-degree friction test of this sample was performed in ordinary 
temperature. The result was shown in the 3rd table. 

[0124] (Application 2) After carrying out spraying spreading of the denaturation propylene system elastomer solution 
obtained again at the polypropylene sheet (J700, X708) washed by isopropyl alcohol, top coat (product made from 
Japanese BIKEMIKARU R-278) was applied to the sheet for cross cut adhesion tests so that desiccation thickness 
might be set to 30-40 micrometers, and it applied to the sheet for friction tests so that desiccation thickness might 
be set to 80-100 micrometers, and the paint film was formed. After drying for 10 minutes at a room temperature, it 
put into 100-degree C air oven, and processed by the ability having been burned for 30 minutes, and the sample was 
created. Measurement and waterproof evaluation of a cross cut adhesion test and peel strength were presented 
with this sample. The result was shown in the 4th table. In addition, J700 is gay polypropylene (grand polymer 
company make), and X708 is a rubber component content polypropylene constituent (grand polymer company make). 

[0125] (Example 2) 

(Polymerization) In the example 1 (polymerization), copolymerization of a propylene, 1-butene, and ethylene was 
performed like the example 1 except teaching 60g of 1-butenes. The obtained polymer (propylene system elastomer) 
was 24.1 g, and polymerization activity was 48kg and a polymer / millimol Zr-hr. this polymer — the derived unit from 
1-butene — the derived unit from 20.0-mol % and ethylene — 15.0-moi % — it contained. Limiting viscosity [eta] 
was 2.3 dl/g. The physical properties of a polymer were shown in the 1st table. 

[0126] (Denaturation) Next, graft denaturation of a propylene system elastomer was performed by the same 
approach as an example 1 (denaturation). The physical properties of the obtained denaturation propylene system 
elastomer were shown in the 2nd table. 

[0127] (Application 1) Using the obtained denaturation propylene system elastomer, it solution-ized like the example 
1, the coating foil was obtained, and the sample was produced with heat sealing. Peel strength was measured like 
the example 1. The result was shown in the 3rd table. 

[0128] (Application 2) Measurement and waterproof evaluation of a cross cut adhesion test and peel strength were 
presented with the sample which the denaturation propylene system elastomer solution obtained again was used, 
and also was obtained by painting like an example 1 (application 2). The result was shown in the 4th table. 
[0129] (Example 1 of a comparison) 

(Preparation of a titanium catalyst component) Anhydrous salt-ized magnesium 4.76g (50 millimol) and 2-ethylhexyl 
alcoholic 23.4cm3 Deccan (150 millimol) 25cm3 After heating for 2 hours and considering as a homogeneity solution * 
at 130 degrees C, 1.1 1g (7.5 millimol) of phthalic anhydride was added, it is 130 degrees C, stirring mixing was 
carried out for further 1 hour, and phthalic anhydride was dissolved in this solution. Titanium-tetrachloride 200cm3 
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held at -20 degrees C after cooling the obtained homogeneity solution to a room temperature Whole -quantity 
dropping was carried out over 1 hour in inside (1.8 millimol). When the temperature up of the concentration of mixed 
liquor was carried out to 1 10 degrees C over 4 hours after dropping termination and it amounted to 1 10 degrees C t 
diisobutyl phthalate 2.68cm3 (12.5 millimol) were added, and it held to this temperature further for 2 hours, stirring. 
Then, the solid-state section is extracted by heat filtration, and it is the solid-state section 200cm 3 After making it 
re-suspend in a titanium tetrachloride, the pyrogenetic reaction was again performed at 110 degrees C for 2 hours. 
It washed enough until it extracted the solid-state section by heat filtration again and the titanium compound of 
isolation was no longer detected by Deccan and the hexane in the washings at 1 10 degrees C after reaction 
termination. This obtained titanium catalyst component was saved as a hexane slurry. The presentations of this 
component were titanium 3.1 mass %, chlorine 56.0 mass %, magnesium 17.0 mass %, and diisobutyl phthalate 20.9 
mass %. 

[0130] (Polymerization) 500cm3 It is 3 250cm to a flask. It converted into the triisobutylaluminum of n-Deccan and 
1.25 millimol, the diphenyldimethoxysilane of 0.15 millimol, and a titanium atom, and said titanium catalyst component 
of 0.025 millimols was put in. The temperature up was carried out to 70 degrees C, the hydrogen of the ethylene of 
10dm3 / time amount, the propylene of 120dm3 / time amount, 1-butene of 80dm3 / time amount, and 10dm(s)3 / 
time amount was continuously introduced into the solvent under ordinary pressure, and the polymerization was 
performed for 30 minutes at 70 degrees C. The polymerization advanced in the state of the solution. Isobutyl alcohol 
was added, the polymerization was suspended, the whole-quantity deposit of the polymer was carried out into a lot 
of methanols, the vacuum drying was carried out at 120 degrees C overnight, and the 15g copolymer was obtained. 
A presentation and physical properties of a copolymer (propylene system elastomer) were shown in the 1st table. 
[0131] (Denaturation) Next, graft denaturation of a propylene system elastomer was performed by the same 
approach as an example 1 (denaturation). The physical properties of the obtained denaturation propylene system 
elastomer were shown in the 2nd table. 

[0132] (Application 1) Using the obtained denaturation propylene system elastomer, it solution-ized like the example 
1, the coating foil was obtained, and the sample was produced with heat sealing. Peel strength was measured like 
the example 1. The result was shown in the 3rd table. 

[0133] (Application 2) Measurement and waterproof evaluation of a cross cut adhesion test and peel strength were 
presented with the sample by which the denaturation propylene system elastomer solution obtained again was used, 
and also it might be painted like the example 1. The result was shown in the 4th table. 

[0134] (Example 2 of a comparison) Except using a chlorine-based primer ("uni-urinal-stall" Q-240: Mitsui 
Chemicals, Inc. make) as a primer, the test piece was created like the example 1 (application 2), and evaluation was 
presented. It was shown in the 4th table of a result. 
[0135] 
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[0139] 

[Effect of the Invention] The denaturation propylene system elastomer used for this invention is a low-melt point 
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point, since the molecular weight distribution is using the narrow propylene system elastomer as the base, the 
adhesives obtained using this do not have stickiness of a paint film, it excels in low-temperature HIE seal nature, 
and a primer and a coating raw material have good adhesion with polyolefine. Moreover, since it is a non-chlorine 
system, it is a pollutionHTee mold coating agent without an environmental problem. 
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i//y=i^r> Ai>^ p y h\ rac-^fyyyyuyf 

^ {1- (2, 7-^^-4-xf/^yfr: 

/y) } v^/y^^^A-^^ n y h\ rac-^f/yyjj 

U-Vtf^ {1- (2, 7-'> ? ^^/y-4-n-^n fc^y 
^ y^xi/y) } iP/t/nx^A^^py h% r a c -v>^ 

^/y^yyy-ytf^ {1- (2, 7-^f/v-4-^y 
^ptVK yf^^) } >Vyxixir>Av^ ci y h\ r a 
c-^f^yiiuy^ {1- (2, 7-^y^/y- 
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h\ rac-^f^y^V^ {1- (2, 

y ^/u- 4 - s - ~7=5->\"( i/"r^M ) 

^d|) h\ r a c-^^>!) {1- (2, 

7 - >>y ^yy- 4 - t -yfM ^7-^) } v?yy=i^ 

(2. 7— ^/V— 4 -n Sy^vW y^—yy) } 

^ {1- (2, 7-^^^U-4-n-^^->/U-r>-^ 
— /u) } i//U3-r>A^^ay h\ ra c — V*^/^ 
y {1- (2, 7 - y y ^yy- 4 - yy o «^3r 

^y?-/!,) } h\ r a c - 

^f;HX!Jl/y^ {1- (2, 7-v?y^yy-4- 
y u^*ci//u4 yf- AO ) ^i/3-f>Av/^ 

DDK, r a c -v^^VU-V-y Uy { 1 - (2, 7 

4 - 7 x=;i/xf;i/>f y^-yw) } 
x: v*Av>y d jj K % r a c — S^^/UVJJ vyb*.x { 1 

- (2, 7 - v*y ^yy- 4 - y^—^W cz yy y ^/W 
y^rvU) } ^n^Ai/^ny h\ ra c~^^f 
/Ui^y yytf;* {1- (2, 7-v?y 3vy-4 -/7 an 
y 'fvwf y-^yV) } ^yy^ - £Av^o y h\ r a c 

-^f^yyi/y^ {i- (2, 7 -v>y 5vy-4 
-hD^ ^yy ~y yu^ ^/u^r i^f^M } vvi-=i^ y 

(2, 7-^^^/U-4- h U y ^/V^o^^y^/W 

So 

[0 0 4 4] rac-^f/^yi/y^ {1 

- (2, 7-^^/V-4--f V?vt\*A"iZf*r=. 

yy) } ^Un-r>A^ay K, rac-^ WV^p 
b°yy) ->y yytfy {i~ (2, 7 -v^^vu— 4 

yyn tvy-f yr^/v) ) ^n^A^ny h\ r 

ac-v* (n-y^yy) v/yi/y^ {1- (2, 7- 
^y^/V-4 — f y^ci bVu-f ^n/ix) } v?/un~y* 
o y K> r a c - (V^ n-^3r vvu) ->y yy 
{1- (2, 7-v ? y j ?vy-4 — fy^Dlf/Ky 
v 5 — AO } ^^^^d'J h\ r a c-y^A-y 
xn/uyyuyt^ { 1 - (2, 7 -v>y 5vy— 4 ->f 
y^n e/u^f y^-yy) } ^-^i/^ u 1; h\ r 
a c -y^vyy^xvyy y yyfy {1- (2, 7-v* 
y ^yy- 4 - t -y^yW yy^yy) } i^yy^xiy* Av? 
^p>J h\ r a c -v^^^/yv-'J U-y tfx { 1 - 
(2, 7-^f/u-4-t-^f;Kyf^) } ^ 
j±w n y k. r a c — s^y yvv y i/yt* 
^ {l- (2, 7-^f^-4->fy/Dtv^ yf 

— yy) } ^p-i)A^o!J K\ r a c -v^^^^/y 

yyi^y^ {1- (2, 7-v ? y^/y-4-^^yy-f 

y^-yy) } ^n^r^A^py h\ r a c-S* (p 
-hyyy) yyuya {1- (2, 7-v>y^yy-4 
-^fy^ptvwyf^) } ^p^^A^py 



h\ r a c -v> (p-y anym—yy) y Uytfy, 
{1- (2, 7 -v?^^/y-4 — f y7neMyr- 
yy) } ^/^^^^^oy K4W^Six5o 
[004 5) Jfc, rac-^f/yyywy^ (1 

- (2 -y ?vy- 4 yyn tvy- 7 - ^^yy^ y^ 

^yy) } y/l/n^r/Ai/^p * Kr a c -v*y T^yy 

u-ytry. {i- (2, 7-;yy fvy-4 yy*p tyy 

^fyf^) } y;U^^r>A^^f;K rac-'^y^ 
yy^yyuytf* {l - (2, 7-^f;u-4--fyy 
n fcfyt^f yr- yy) } i//U3-?AyifMny h\ r 

ac-y>f;y>yi/yf7 {1- (2, 7-i/yyvy 
-4 — f V/ti bVy- 1 — r yy^—yy) } y;lx^^^A 

(h y yyy^J-ny yy^yyjft^h) , rac-^f^ 
-yy uyif* {1- (2, 7 -i^y ^yy- 4-4 y/n 
tfyy— 1 — r yy*— yy) } ^unn^^ (p — y m 
^yy^yyy ^ h) t£iftfmm£*iZ>+ 

[0 04 6] ^fc, r ac-^f/vyyi/y^ {1 

- (2 -y ^^yy- 4 — fy^p fc°yy- 7 -y yyy- 1 
— r >7^yy) } ^p^iz^pyK, rac-y 5 
^f;yyy yyf^ {1- (2 -y yvy- a -Tir^y 

h-f yy^yy) } ^Vp^^A^p'J H\ r a c -v* 

yif/yyy yy^ {1- (2-^vvy-4, 5 -^<y 
>V VT^yy) } ^^^^py h\ r a c-v? 
/jf/yyy yytr^ { 1 - (2-yyvy-4, 6-v>*y 

yy^a tfyy-T yy*-/y) } i/yU3xi)A^^Dy Ks r 

ac-y^f/yyy^y^ {1- (4-y^^yy^y 
^r^/y) } y/ua^^^^^ay h\ r a c-i^y^/y 
->y uytfy: {1- (2-y ^yy-4 -y^^yy-r 
^.yy) } ^nx^A^py K*ifjft 5 W^S4x5« 
[0047] £fc. r a c-^y^yyiyy u-ytrx {1 

- (2-y^yi — 4 - ( y^y^yy) 4 v-^yy) } 
^/vpx^A^py h\ rac-^fyyyyi/yf 
^ (i- (2-y^vy-4-( ^--^y^yy) ^{yr^ 
yy) } ^p^^y^py h\ r a c-v^y^yyi/y 
i^y^ {l- (2-y^yy-4- (l-Ty-hyi?^ 
yy) -Yyfx/u) ) ^yy^^y^^ u y k> r a c- 
^f/wyyyy^ {1- (2-* ^yy- 4 - ( 2 - 
ryh7t^v) y-T^yy) } ^i/p^^y^py 
K> rac-^f/yyyuy^ {1- (2-^yy 
-4- (9-/yh7t^/u) y-v^yy) } -yyy^^ 
!)A^py K, rac-^yf;yyyyy^ {1- 

(z-y^-yy-4 - (9-7xty h'J;^ -fyf^ 

[0 0 4 8] r a c -^y ^yv->y yy tf^ { 1 

- (2-y^yy-4- (p -ysvjrviy ^nyy) ^fyf 
^yy) } y/i/n^r^Ay^py h\ r a c-^y^yyy- 
yyyfx {1- (2 -y ^-yy- 4 - ( -<y^ yyy^n 
y a-, ^-yy) -ry^^yy) } v^yyn^y a & y h\ r 
ac-^fyvyyyytr^ {1- (2-^^-yy-4- 

(p-^PP7x^;U) 4l/-?-;V) } i/;Uzi^<?J*i? 
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?u»h\ rac-^f^>!Jl/y^ (1- (2- 

(m-f va7=.~/i>) *f>^~/V) } 
yl/ar:i)A^ o!)K, r a c -v^^/V^y uyh^ 
{1- (2—^^/1^— 4 — (o-^nn7i^) >Y > 
^-/y) } zi zz. J* is & a \) h\ r a c-v^^/y 
v/'Jl/y^ (1- (2 - 4 - (o, p-v*^ 

? a V h\ r a c -i?*9-frisV { 1 - (2- 

>^-/u-4- (p-yn^t7x^) 4 yy) } ^ 

yy=3 - A^ n y r a c-*/^f/^y uvt^^ 
{1- (2->=^/u-4- (p-hyyy) >f yr^/i^) 
} -;;U3^i7A^^lP!i r a c - ^^^/^>V U 
{1- (2-^^/1^-4- (m-hl)^) >fyf 
~/y) } ^^r)A^n!) h\ r a c-t^^/W 
y UytT* ( 1 - (2-^^-4 - (o-hy/v) 

/I'Vi) l/yk*^ {1- (2-^^v-4- (o, o* — 

^ni)K, rac-'^f/l->!)l/y^ |1- (2 
-^^-/U- 4 - (p -m^-yb^^ -/V) ^Vr^) } 
^;1/3^^A^ p!) K> r a c -"^^f/Vv'y uyf 

^ {1- (2-^^/U-4- (p — f fcVW^zn^ 

/l") ^yf-/V) } ^3-9Ai/^niJ h\ r a c- 
^f/i->!)i/y^ {1- (2-^^/W-4- (p- 
^Vvvyy^iJ^yy) y-y^yy) } ^/y=i^r> A:^ P 
y h\ rac-^f/k>yi/y^ (1- 
yy— 4 - (p — tf7zc— yu) -fy^s /i/) } 

o y h\ r a c -^;*^A->y U^t^ { 1 - 
( 2 — f^/V — 4 - (rn-K*7 4 y^X-yy) } 

^yyra^A^n ]} h\ r a c-^f^>y 

;* { 1 - (2—j*3 L /u-4— (p - h y ^^vl^>y 

zn-yv) ^fyr-/W } ^^^^Djj h\ ra 
c-Wf;^!)uy^ {l- (2-^;v-4- 
(m-hy^f^>'y^y7x^i/) ^y^~yy) } *j 

DDK, r a c — fvy y yyf;*. 
(2-7x -;l^- 4 -7.x'/K y^~yy) } v^yVn - 

[0 0 4 9] ^7t, r a c -v^^^ywy UVf^ { 1 
- (2-yf^-4-7x^/K>'r^) } = 
W^aSK, rac-^f/U^y uytfx (1- 

(2— ^/V— 4 -7x^ y^^yy) } yyUn-r) 
A^y^vK r a c-^f;^>y uyfc'X {1- (2 
- ^ f /!/- 4 - 7 x x/K y f ^/l/) } i/yUzi-r^A^ 
Wnj)K, rac-^^yyi/yh^ { 1 - 

( 2 - ^ ^vy— 4-7i ~/v-f yr-^) ) ^/un^tjr 

A^nJJ KS0 2 Me, r a c-S**?vUVy uytfX 
{1- (2-^^-4-7x^/Wyr^) } iS/u 
xz^tyMs? a ]) KOSO2 Me, rac-^f;W>|) 
uytf;* { 1 - ( 2 - ^/V- 4-7x ^A~T y^~ 

/u) } ^^^^A^ey^ny K^-y (hy7/^q^ 



^v^y^*^— h) % r ac-^f^yyi/y^ 

{1- (2 -^/y-4 -^^/y-fyf^yy) } i>jv 
n^r>Av> ( h y ^yu-yfn^ ^y^yy:?*^— )>) % r 
ac-^f/wyyi/y^ {1- (2-^^-4- 
7x^yW y^/W ) ^yjvzj^^y (p - h/y^y 
^7*t- h) . rac-^f^y'Jl/y^ {1 

- ( 2— >^vu— 4 — 7*.=-^^=-^) } yyi^ — 
•>A>* O^/U^/W^*-*— M , r a c -i/tJ-jVi/ 

y uytr^ {i- (2-^f;i/-4-7*= jv4 yr- 

} {VV 7/\s*u * ? y>\jV7 4 1~ 

— h) , r a c - v^^vuv/y l/yf^ { 1 - (2 
J-)V- 4 — 7 *.z^;\s4 y^— /y) } v^yy=i — r>A>? ( h 

y7yytnrtr-M , r ac-^f^yyyyf 

7. [l- (2-^f;y-4-7x y 7 x;y) } v> 

yuzi- ^A^-y y K (n-^h^yK) , rac- 

^fyvyy uytfT. {i- (2-^^1—4-^31^ 

y^yy) } ^n-^Av^ . 
rac-^f/^yi/y^ {1- (2-^^-/^-4 

— y = =>A"{ y^-yy) } i//^r:^x^piJK 

[00 50] *fc % rac -^f^yt'^ { 1 - (2 - 
^f/U-4-7x^yr^y)} v?^py K, ra 
c-xf UytfT, {1- (2-^^-4-7x-;H 
yf-^) } v?^^^n!)K, rac-^y 
t'p f/uyyi/y^ { 1 - (2 4 m — 
yy^f y^~ yy) } ^yy=3^r>Av?r7 P y h\ r a c - 

- (n-^^/u) *yy i/yfT; {i- (2-^^/u-4 
-7x^/Kyr-;i') } vvu-:^!? Av 5 ^ u y-h\ r 
a c-^y^p^yywyy uy^ { 1 - (2-^^ 

4 -y y-^^/y) } v?yyr3 - r> as/^ u y 

K, rac-^f^i-^yPUyt^ {1- (2- 
^f/u-4-7xn;W yr^W ) ^^^A^ 
oy h\ r a c -i?7x^>!) uyb^ { 1 - (2 - 
^f^-4-7x^;Wyf^) } i/;^^^^ 
n y K, rac (p- l> V JV) is}) U^\?7> { 1 - 
( 2 - ^ ^-/y- 4 - y ^/W y-T"^/^) } y^^'^ 
A^ny r a c -v 5 (p-^PP7x^) v-y 
uy^ {l - (2-^^yy-4 -y .-n-yy^r yf=^ 

/U) } >^yU=3- r7A>?^ o y r a c - ^ ^/VtfjV 

* yytfy; { l - (2-^f/u-4-7xx/Wyr- 

yy) } ^yy^rxiry-Av^ n y K. r a c-v^^^y^^ 

^i/y^ {l- (2 - ^ ^-/y- 4 -y'ac^yy-r y^^=. 

yy) } ^n^oy Kft if^09^3ttSo 
[0 05 1] It rac -v 5 ^ ^>y U V- tT^ 

{ 1 - ( 2 -ct^-yy- 4-7x ^-/y-f yf^/^) } v^/^ 
n^r>Ay^ o y k, rac -v^^^/y^y UVtf^ 

{l- (2 -^^/y- 4 - { a-^^^y) ^yf= 
yy) } ^^^a^p!J h\ r a c-.^fyyyy 
uvtf^ {i - (2 -^^yy- 4 -( ^--^^^yy) ^ 

y^~yy) } rac-v 5 ^^ 
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;^>!)i/y^ (l - (2-3l3vi — 4- 

- 1 -1"7J-/V) -O-f^nyU) } v?/^^^^nU 
K» rac-^fy^Di/y^ { 1 - 

-4- >f Vy^yv) } ^3 = ^ 

/W) } v?/1/p-^A^d9 h\ rac-v^^/V>y 
U-Vfcf;* {1- ( 2 -ai^/U- 4 - (9 -7xt> h ]) 
/Is) } ^UP^^Ay^ u V h\ r a c - 

^ !) {1- (2-^^/L~4-( o - 

h\ rac-^f/^yi/y^ {1- (2-^/W 

- 4 — m — ^ hl—;1>) ^ l^f^;V) ) i??v=i — ? 

(2-^^/1^-4 - (p-pt^w^^— /u) >fy7- 

/U)) ^a-^A^DjJ K, rac-^f^yjj 
uya {1- ( 2 — :n^-yb— 4 - (2, 3 - v>> 
y^^/u) ^ l/^f^M } i?;V3x^A^P>) h\ r 

ac-^f^yy^y^ { i - (2 -m^A—4 — 
(2, 4 -r yf-^) } e^/^=»^ 
n^nUF, rac-yVf/^iiyy^ (1- 

(2-^/^-4- (2, $—*J**f-jV7 
-r^/l-) } i//U=t=iVJ±i/?uy h\ r a c-vM^yW 

-yi)yy^ {i- (2-^a— 4- (2, 4, 6- 
p y Kft^s««sixa. 

[0 0 5 2] ^fc, r a c-^f;^>y l/y^ {1 

- ( 2 —31^-/1^— 4 — (o — ^ n u 7x^yU) yf- 

} ^x^A^pD h\ r a c -iS^^/Vi/V 
{1- ( 2 -rc^/u- 4 - (m-^PP7xr. 
yfJ - ;W) ) ^/l/nn^A^^ny K> r a c — 

^f/^yjJi/y^ {i - (2-:x^vv-4- ( p - 
^dd7x^v) ^v^—yu) } vVv^ - ryj±*j$ u y 

h\ r a c-^f/^yy l^y^ {1- (2-^^vP 
-4- (2, 3 -i/^ 7 n n :7zr.r^y) ^ y^f-/u) } 
/l/?^r>Av?^D y h\ r a c -S^^vl^y U-VbT* 

{1- (2—^^/1'- 4 — (2, 6-^^PP7x^ 
/W) yr^yy) } ^3^!)A^p!) h\ r a c- 

^f/y-yy uyf^ { i - ( 2 - j-^-vu- 4 - o ( 

5-^^dd7x^) ^fy^) } S^yl^^A^ 

^ p y K N rac-^f^yyuy^ (1- (2- 

:t^yU-4- (2 ^y^/P) } ^ 

/Urazi n y h\ r a c -*?*?-suisy ui/tr* 

{1- (2— m^/lx— 4 - ( 3 -Zfn ^-/U) >f > 
} ^Wn^TjrA^^ n y K N r a c-v^^vW 

yyyy^ { 1 - (2 -m^/v- 4 - (4-^p^7 

[0053] ifc, r a c-^^;yyyyy^ f i 

- (2 4 - (4-tr^^^y^) 



/U) } ^U^^^Av 5 ^ u y K> r a c-^^yjj 
(1- (2-^^—4 - (4- h y y^vi-y 

y UV^rn^yU) >f :^yW) } a ]) 

h\ rac-^f;wy!)uy^ {l- (2 - n -a 
tVu- 4-7x —AM* :^/y) ) v/yu^^^v^ a 

y h\ r a c-v^^vuv'y yy^ { 1 - (2-n- 

7'd^-4-( a— f-^^viO ^yf-/^) } i>;v^ 
^A^nDK, rac-^f/vyyyytf7 {1 

- (2-n-^n f/U-4 -( 0 — 

/u> } C2 y h\ r a c-^f/uyy 

u>tr* {i- (2-n-:rnfcVy-4- (2->^yu- 

h\ rac-^f;vyyyy^ {1- (2-n-zf 
olf^-4- (S-T-fe^y^/v) ^y^^yy) } -J/U 
n^^A^n y r a c -^fyl/Vy 

(1- (2-n-7 p ne/b-4- (9 -77 b^i?^ 
yW) Y y^r^yy) } ^3-i)A^p!) F\ r a c- 
^f/^Dl/y^ {1- (2-n-7Pt>-4- 

[0054] ^t, r a c -^f/^yy U>-^^ { 1 

- (2--T y^n ^yu- 4 -^m^/l/^ } 

/^^^A^pyF, r ac-^^fyyyyuy^ 

{1- (2 — fy/pe , ;t/-4-{ a-^7^/W) <4 V 
^yU) } >/;^^»)A^py h\ r a c-v^^^y^ 

yy^y^ {1- tvu-4-( /s-^- 

^^•/u) ^>-r^yU) } ^/l/Pi^Av'^ a y K, r a 

c-^f/uyy^y^ u- (2— rv^ntfyu- 

~^A^nyj>\ r ac-^f;wyyyy^ |i 

- (2--r yrntvu-4- ^fy 

x^/H } ^^>)A^ny K, rac-^fyi' 

yyyyt*7 {1- (2 — r y^o tf/i— 4 - o-t 

y h7t^/y) -Y V^^/U) } v^/l/=2 - d y 

K, rac-^f;yyy yy^ {1- 
utvu-4- {9~y^.-r^ v dm ^yf-jv) } it 

[0055] ^fc, rac-^f^yyyyt^ {1 

- (2 — s —Zf^/^— 4—y =rL=./Uy{ ^*r^jV) } -yjV 

zz^yj^W v ]) k. r a c -v^^^yu^yy yyf^ 

{1- (2 - s --f^^~ 4 - ( a-^^^) ^yf 
^yP) } ^nx^A^P'J K, r a c -^f/^y 

y yytr^ {1- (2- s -^^-4 -( ^—ry^ 

f\A Y l/'r^./X') } -^/l-^r^^^s^^ n y K, r a c- 

^f/vyjyy^ {1- (2 - s a - 

(8 - *^/u- 9 -T-yT'/u) >fy7^v) } 
^A^py k, ra c-^f/^yy yytf^ (1- 

(2- S -^/W-4- (5-7tf7f/U) ^77^ 
} ^nnr>i^v/^ d y r a c - * J-flsis ]) 

i/>-tr^ {i- (2- s -y**}-^- 4- (9-ryF7 
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A-) ^y^/P) } ^ari^^nU K, r a 
c-^fyuV!)l/y^ {1- (2-s-^/^-4 

- (9 -:7^7-y V >Tyr^) ) ^3-^ 
^□DK, rac-^^i/Jl/y^ (1- (2 

-n 4 - 7 x^/K yf ) v'/Va- 

?A^pD K> rac-i/^f/^yi/yt^ (1- 

(2 -n— <V^/V~4 -( a-T^^A-) -Tyf^ 
/U) } v>/V^#A>^ ci y h\ rac-^pt^/V^U 

uyfcf^ {1- (2-n-yf;i/-4-7x-Myf 
-A") } v*/u=ir^A v^ n y h\ r a c-^f/^> 
yuyt^ {1- (2 - n -Z/^A-- 4 -( a--^^^ 
/u) ^ y^r^A-) } i/;\s=2~$J»is? a ]) K, r a c — 

^f^VDuy^ {1- (2 - n -3/^/1^-4 -( 
0-7-:7^aO ^y^ — A") ) ^3^r)A^n|J 
K> r a c - U-yf;* {1- (2-n--/ 

^vi/- 4 - (2 — 1 -T^^/P) >fyf^) 

} i>>v=i-Ty ^J>Z □ y h\ r a c - ^f;^!J U 
ytT* {1- (2-11-^/1—4- 
/u) y^ ^/b) } i//i/n-r)i^i/^ a y h\ r a c - 
^f/Ui/Jl/y^ {1- (2-n-^/W-4- 

(9-ryh7t^;V) ^y^A') } Ik*J 
^ n ]) h\ r a c - i?j f-Asis ijl/yt*^ { 1 - ( 2 - 
n-^/u- 4- O-^^T-y h yA-) ^yr^/v) 

} ^3^^^D>j K, r a c -vM^VWv'y U 

{1- (2 — fyy^-4-7x^;Kyr^ 

/U) } ^n-^^py K % rac-v^^A-y'J 
yyfcT* {1- (2-^yyf;l/-4-( a—T^^ 
/l^) '(yf-^) } ^3^i)A^Ql) h\ r a c- 

^^A^y y yytr^ {1- (2-^yyf^-4-( 

fl-T-^/U) -fy^i/U) ) v?/Ur3 - ^ Ai/^ X2 ]) - 
h\ rac-^f/k>!Jl/y^ {1- (2-^V:/ 
^/u- 4 - (2-^A-- 1 --f^AO ^y^-A-) 
} i^/v^^Av^ n y h\ r a c-v^^A-yy u 

ytr* {i- (2 — 

/!/) y^~ A-) } v?/U nn.r^Av?^ a y h\ r a c — 

^f;w!)L/yt*x {1- (2 — ryyfyv-4- 

# n y h\ r a c -i^^A-yy uyt^ { 1 - (2 — 
n -y^/U- 4 - (9-^^^^hyyW) y-T^/U) 
} = p y h\ r a c —Z?*?'A'if9 \s 

ytfx {1- ( 2 -^t^y 4-7 ^i^M 

~M } ^^JA^p!) h\ r a c -^^A-y 

y i/yt'z {1- (2 -^^--o-^-zu- 4 -( oL—fy 

^WO J l^f-M } ^r;^^D!) h\ r a c 
^A'-yy [1- 4 

-7x-/^y7r:/I/) } i/y^-^A^pyK, r 
ac-^^yUl/y^ {1- ( 2 - n — ^3rvvU 

- 4 - ( a - 7- 7 ^-/V) -fy^rW) } ^/V^^^i? 

[0 0 5 6] *fc, rac-yf/^x^/vyyuyif 



* { 1 - ( 2 - m^vf- 4 - 7 zn ~A^ y^^U) } ^ 

n y h\ r a c — > ^jvy V U- 

(1- (2-^^A—4-< a -7-:7^vw) >fy 
t^/V) } v>A-ra-i>A>^ n y f\ r a c -yf;V7 
a— /i^yy u-ytr;* {1- (2-^a—4- ( 9 — T 
>-h7-fer~/v) wyr— a-) } ^^r>Ay^py 
h\ rac-^f;^7x-/vyy^y^ (1- (2- 

(9 -T > h7t^) y^^./y) } 
;l/3xr>A^P!) K, rac-^x-ZUyyuyif 
^ { 1 - (2-:x^vu-4-( a— j-^/u) >fyf= 
/U) } i//P3-i)A^D!J h\ rac-77x^y 
y uy^ (1- (2 -ai^/U- 4 - (9-7yh7t 
—A-) ^fyy 5 — A-) } ^1/3-^^^ o y K, r a c 
-^7in;vyi) l/y^ {1— (2 -m^ylx- 4 - 

(9-7xfyMJ;v) ^ yr-zt') ) v/b^-^A^ 

^ n y K> r a c ->?7x^y!j Uy tf.X ( 1 - (2 
4 - (4 - t*7x y —A-) >f y^^/V) } 

;i/3-->a^ p y h\ rac-^x^yjji/ytr 

* { 1 — (2-3i^^-4 — ( a —V?^)^) 4 yf" 

[0 0 5 7] rac-^^U-^e^ { 1 - (2 

-xl^-sU- 4-7 } vvUri - »7 A>^ 

y h\ r a c-^^UVtT^ {l - (2-^A— 
4 -( a -T-^^/l^) y^^/V) } i//^^r)A^ 
n y h\ r a c -xfl^yt^ { 1 - (2-^^A--4 
-7x^/Kyr^) } ^/m-^Ai/^ n y h\ r 
ac-^^UVt*^ {1- (2-n-^n tVl^-4-( 
a-T-^^VU) -fV'^r^/U) } i?;l/a-i)Ai/^tiy 

h\ r a c - ^f uyxf l/ytT^ { 1 - 

( 2 -rc^/i/- 4 - 7x^M y^—A-) } ^;V=ix<) 
a y Kx r a c Uyxf uyt' 

* (1— (2-^^/W-4-( a-T*^^/^) ^yf- 
A"J ^nr:r)A^oy r a c -v^y 
uyxf i/y^x {l- ( 2 - n - 7" p b°/u- 4 - 7 ^ 
=/Ky7=/v) } i^/u^r^^Av 5 ^ cz y K, r a c- 
^f/^^^i/y^ {1- (2-^^-/^-4-^^ 

^/^yf^/l/) } i/A-ri - r> A u y h\ r a c — 
^f/^^^l/yfcf^ {1- (2 -J--^/U-4-{ a 
—ry^/V) >f yf^yl/} ^/l/n^r>A^^py b\ r 

ac-^f/w^i/ytr^ {1- (2 -^^-/y- 4 

- (9-7xfyh!j7U) ^TVir^/U) } vvixrn - r^A 
'^py rac-^f/M^Uy^ fl- 

( 2 - n - 7*0 4 - 7 x r yf ^/i^) } v^/U 

3r;i)A s ^^ O y K^^^Jtf^H^o 

[0058] *awij:*5v^Ttt, mMt&mc&^x. 

^n-^Atf^-^, ^7 — ^>A % ^7-v^^A. 

— ^y^/K ^ha n ^y^ry, ^y^^^y 
lc@#^x.fcM^Mit:^ [A] Srfflv^difc-Ct 
^ Q 9S^Afl:^« [A] rtu ifi«9-fe$fti: Lt^-u 
7^ ya-&ffl«jBtric»t Ltffl^^)5\ RS^fcti 
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[0 0 5 9] *»M(C*5V^Ttt, m&&mit&$d [A] 

&mmt£itmz>{t&®i cb] (j^t^ [b] 

?) ^LT, [B-l] *«T/I^S = !>Afl:*«, [B 
-2] &mT/\s^^<?J±**isit<&®>. *>J;tf Lb — 
3] KrSaa^^JBfk^ [A] tRfcLX<<*>tt$:J& 

[0 0 6 0] $CTi:^^tffli^n-5 [B-l] «tS 

R 1 n Aix 3 . n - [III] 

(R 1 li^i-^^tt^fcD, Xfi/NU 
y^S^Sfcr***^^*)?), n|j:l-3ti>5o ) 

[0 0 6 1 ] 5t [IlllfcSSWC, 

^^vvug. ^^^yi'g, ->^a-<y 
^/US. v'^D^i/yl/i, ym—yWg. hyy^gft^f 

[0 0 6 2] II7^^^I^ [B-l] i:LT 

y:/p evi-Tyv^-^A, hy^y^/ur^^^!) 

A, Ky*^^^T/U5 — hy ( 2 -zc^/w^ 

U7;^/U7^^^ N -Y y-/i/^/u7^> 

ay h\ ^xf/^/i/^^A^Di; h\ ^y/ot° 
/uryi^—^A* n y h\ s?>f y -f^-jvyjv 5 ^ ? a ^ 
n!) h\ ^^f^/V^^AyD * KftifcDi/Xyl^ 
/U7;V>r:r)A/N7^ ^ ^VWW* ^ $ Air* 

oy h\ x^7/V'^r:»7At^^^py h\ -fy^p 

e/WTyi^ - ^Ai?;*^ p y h\ ~mvr J* 
t^^r^p'J Kn xf/U7/V^^!>At^^n-; Kft 

yyn tf/ur/u^ ^^a-^^ n y h\ ^jvy 

^A^^/p^ Kftif^Tyl'^yl'Tyl'^ — ^ AS^^^f 
y ,\,%-?? K^-r KftifcoTyi^yi'Tyi^^A 

[0 0 6 3] ^itr^Wr^^^MY/^m [B-i] <h 
lt, Tf2^ [iv] -e^sn^^ftSfflv^^^ t>-e 

R 1 n A 1 Y 3 _ n - [IV] 

(R 1 ^wte^i^c-c*t), YH-OR 2 -OSi 

R 3 3 g, -OAlR 4 2 I, -NR 5 2 I, -Si R 6 3 S£ 



fcf*-N (R 7 )A 1 R 8 2 g-C&9. nf^l — 2-C*>»9 x 
R 2 % R 3 % R 4 *5j:tfR 8 tt^A'X* ^^S. 
y^ntf/^S, -fy^^/^S. n'^v'A'S, 
-A'Sftif-efc!)* R 5 fcTkmm^* y^s* ^yt- 
-f yt/pi^S. y^^rn. h y y ^yvv- y yvg 

ftifCfcO, R s ib^tfR 7 tt^A-g, ^yi^ftif 

[0 0 6 4] iMfcttlctt. T&<0{k^mW7f<£iiZ>« 

(1) R 1 n A 1 (OR 2 ) 3 . n -CS^HS^, 

ftif, (2) R 1 n A 1 (OS i R 2 ) 3 _ n -e*4ftwb 
^ft, *i|ilfEt 2 Al (OS iMe 3 ), (iso-Bu) 2 A 
1 (OSiMe 3 K (iso-Bu) 2 Al (OSiEt 3 )4 
t\ (3) R l n A 1 (OA 1 R 4 2 > 3 _ n T^£*L$it:^ 
ft, Et 2 A 1 OA I Et 2 , (iso-Bu) 2 A 1 O 

Al (iso-Bu) 2 ft if. (4) R\ Al (NR 5 2 ) 3 -n 
•C**iL*{l:-&», 0l;ttf* Me 2 A1NE t 2 , Et 
2 AINHMe, Me 2 AINHEt, E t 2 A 1 N 

(S i Me 3 ) 2 . (iso-B u) 2 A IN (S i Me 3 ) 2 ft 
if. (5) R l n A 1 (Si R^s-n^SS^ift^ 
ft. (iso-Bu) 2 A 1 S iMe 3 ft if , (6) 

R 1 n A 1 (N (R 7 ) A 1 R 8 2 ) 3 _ n T^£;ft£^ft, 
WpLIS. Et 2 A1N (Me) AlEt 2 , (iso-B 
u) 2 AlN (Et) Al (iso-B u) 2 ft if W<b*t 

[0 0 6 5] mb^H-Cit ^R 2 3 A 1 % ^R 1 n 
A 1 (OR 2 ) 3 _ n , R 1 „ A 1 (OA 1 R 4 2 ) 3 -„^^ 

[0 0 6 6] ^^r*#5 0 

^^■c^^etts [b-2] mmTAr$ = vAit&m 

oTU<, £fc#PB¥2-7 8 6 8 7^«tcfl3J*£ 
*VO>5 J: ^ft^O-^v^FjStt^ttfilTyu^ 

[0 0 6 7] r/i^y Tiaco^ft^ 

(D »#***#r4fb*«**v^r*ttft*«r-&*rt- 

ft. SKRTy^^^fi^A^fijft, «E»^y-ir/u*Si». 4S 
itm l * y ? A^fuft ft ir^KYb**«»:»»»fc:, H 

y r >v*?vy>v * = ^ a ft if <z>*r«r yu- ^ =. «^ M\^m 

(2) ^^if y, ^^/l^ai—^/b, fF7t 

Kpy ^yftifcQ^^^-e. h y T^^yuryv-^^^ a 
ftifo^mryv^-^^^wc, tk^^tkss 

(3) -<y-^y, hyv-^yft ifoSEflc^-c h y 

T yl^yl-T A- ^ ^ ^ A ft if <&*r«TyV ^ - r> Afc-frft 
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[0 0 6 8] fcfcTA'S J 'J>&<Dmm&I&f$. 

Mt^-m [B-l] ttt^Ufc^ir^t^ 

[0 0 7 0] r/u^/^-^vcofiift^fllv^ixS**-!: 
Lttt, -o-fcf>\ h/^v, *vu>\ ^y, » 

[oo7i] ^ai^r-ffl^bns^o-^v^ft 

t*»t5A 1 j&#ri>A i k^#i#-c 1 0%UTF\ 

[0 0 7 2] ^coj:^*^«Tyv^^^A^drMfc:^ 
A 1 tCffiSi-5W«T/U^^9A^-^V{b^%l 0 0 

mi co-<^^«»Lfc». ig#T6 0*t:-e6HSiWiS 

ftfc©#§t$£6 0t;<7>^Vif:/5 0 cm 3 ^1^40 

as^-Lfcm^ifi^^flF^-rsA usw-ofiFfta (x 

*y-e/u) SriHy^-rsr irlcj;*)*^e>ns (x%) 0 

[0 0 7 3] *3SW^*5V^r, tl/7^Vl^» 

»^SBRlc:ffl^&nsai»AJB<k-&» [a] ^roSb 

xj*>tt*mf&-rz>i\&ifa [b-3] atn «bb 

¥1 -50 1 9 5 0 *H*IR> l-5 0 2 03 6f 

W3- 1 7 9 0 0 S-^&a, 1#i?3- 1 7 
9 00 6^f % W3-2 0 7 7 0 3^m 
¥3-207704 ^Jkm. US-547718 



[0 0 7 4] ^##Jl^ LTtt:, h!J7x=. 

/U^a^ hy* (4-7y^D7x^) zKO, h 
y* (p-M)^) /1?ov x (o-hl)^) #n 

h»x (3, 5-^>^7^n/v) ^oy, hy 

* (^y^7;I/to7i^) ^ny, MgCl 2 , A 

i 2 o 3 % si o 2 -a i 2 o 3 %¥&miT e>ixSo 

[0 0 7 5] 4*>m\&%>b UT(t, h^7x-M 

— K h!Jn-^7y^?Afh7^X 
7;utn7x-;u) ^ K N, N — ^~>VT—V 
-!)Ar^7^ (^y^7;^D7i-/i/) 
K 7sut=f)A7h7 (^y^7;i/^a7x-;w) 

[0 0 7 6] tf/usK^ffr&tt*: LTJ3\ K^frstf^ 
>\ 1 -#/w<£>'^;frjK7>\ fcf* n -y^vur 

T^-qe-^A (7, 8 2t?U— K 

Mln-^ry^e^^A (hyfWK7>f K- 
7-^/w^t>>^) tKu- hftifj&sw (bHSo 
[0 0 7 7] Ctbe>f^2ai^_him^^-li:rffl^S-i: 

t>-e#£o *»w-ctt. S^JHfb-^^ [a] tflfttft 

L#6ft** [B] tit, i)WB<DJ:5*j*# [B- 
1] > [B-2] *><fctf [B-3] SrJ|fl*^t>*-Cffiffl 

[0 0 7 8] ^* ^ yl^^Itt, ffiTBB<0S»AR 
-fk^ft [a] *±t/*» [B] *^»tt«ft***S««f 

* fc u- r? << ^mmtpxt&ert z>ct\z£V) mmTz 
[oo7 9] ^^y^^m^mmm<om^m^^n^ 

[0 0 8 0] ^nb*J*^6««SrWljH-r^^BU 

mmtmit^m [a] »i o- 5 -i o 2 -e^/ 

m 3 (fi^«) . L < I* 1 0 5X10 =£)\s/ 

m 3 ^f-effl^^^^^uv 

[0 0 8 1 ] f&ft [B] ^ LT [B-l] ^tf/lfctf: 
fi [B-2] ^fflV^b*L5»*(Ctt, ^^Jffijb^^l 
[A] (Dm&&m{~ft-f % [B] t©7/V^^ 

JB^tt: (a l "C> a« lo-ioooo, 

fftl<«20~5000 Ot•CfflV^ P,h5 0 r(0 [B 
-1] i: [B-2] ir^efffl^ttSfctJctt, [B- 
1] ^cDTyi-^^^col^T-it [Al-l] t [B-2] 
tp(DT;U^ ^tKDjfc^it [A 1-2] [A 1 - 
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1] / [Al-2] #0. 02-3, Jf)i:0. 05- 

i. 5ktez>&vm^bi\z>zt&m*i,\<\ 

10082] £fc f&ft [B] tit [B-3] 
bH^^lcli, SSte«{b3*& [A] [B- 

3] t<D*z/lsit ( [A] / [B-3] ) t\ il«0. 0 
1-1 0. #£L<l*0. 0 l-5<DgrC/BVN<b*l£o 
[0 0 8 3] BWB#*^tt, I^tTgtt^itTtx); 
f ^gS^ 1 1 ^ bl^C^i IT {) J: i \ 

ot:, »*u<Ji-2 o-i 2 ot:<otag-c, i#~5 
[0084] *5SWCffl^e>ii5^^7^yI^fflftBI 

tt, IMBS** [A] *Jitf [B] <D4>*<i*>l*-fj,,a> 

u 7 -f ^ffiftSt'Cio'C J: v \ 
[0 0 8 5] tttftt, ««a*-c*orfem»-e* 

>\ l-^fy, 4 -^5vw- l — •^W.c^cojK* 

[oo86] ^it^mtrm^^htt^^^y^ >s<a^* 
[oo8 7] ft*s*»w-ctt % *\sy-om&mf&m*r 

[0 0 8 8] h-v— wt, ift 

8. 

[0 0 8 9] fi-&tt»iBfi<g\ WiMfrfr* 

jfe* s ^ v iott hjs-c # 5 0 

[0090] m&imn&&mi££*>mM'fzmzi^ 
-50—10 one, l< hto- 9 otwisflre, £ 
fcjSffifi-&ici9^jfii-aia(ctt, 0-250^ 
-u<f±2 0-2 o o*ccoffl«-effft5o r^m^tcj:^ 

mMTZmzi*. 0-12 0°C x »$L<fi20-10 



0=t:G>fflflL ^iE-9. 8 0MPa, #i;L<tt^IE- 
4. 9 MP aCOEE^T-Cfr^^o 

[00 9 1] ffi^tt. H5«* SttSMHvf 

w k ic i ot» £ r £ a*T-# 5o 
[0092] *3&9JU:*5^T, fffi/Dfi/y?x7^ 

[0 0 9 3] Wl&Ft&tUlt&tok Lt 

2-fc Ka^rv^^nbV^ 7^!)l/-h, 3 - t 

v'-3-^my^r>-^ , nfc p /V (^) 3 
u u- 2 - t Ko^o tT/W (^) T?V 

hx /!)t!)y^/ r^y i^-K ^v^y 

(^^) T^yi'— K 2- 

? y sisfj&=iL*7-;\s > io£U\ o -^yfty- i 

/K i -^-^t 1 ^- 3 -2t— yv; 2->^y— /WA-Ttf 

h\ 2- (^^) 7^o^;^^xf/V7v'5/K 

z^—h, y^yryyux^ ry 

4 - v^— /k ^ y t y y^ey 7;v=»^f *i(f a ^ 
[0 0 9 4] 7 ^ y l^xf i/yft^W^ i: I 

-NR 7 R 8 - 
(R 7 te^mm*. ^^/V3E*fctt^^S-C&9s R 

8 **ih^, «*»i-i2, #*u<r±«*»i 
— 8<oT/u*csum, mmms^i 2, »^l<^6-9 

[0095] r ^ y S-g-W^^ u ^tt^fiSftft-&«? b L, 
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* * y ^igOTyi-^ry^^^/^S^^t*. N - fcT~/v^ 

r^y^z^K, y*^y/wr^h\ 

N->^T* y h\ N, N-v?y ^-/WT^ y/W 

10 0 9 6] ^7K^r^S^^^u>ttT€S¥P{t^^ 
*->S£'>*< l f@«Jb#*t5^-y -v-tfrn^hti 
#l;Lr£. ^y vv?/vr^ y u— ^y *>i?/vy y 

Ko7^», -r^^gL isY^^i/m. K- v 

^— l^v'^n [2, 2, 1] ^^h-5-^V-2, 3 
[2, 2, 1] — ^ h- 2 -y ^-/W- 

2, (*^/ui-i/.y?m™) m<»^m 
^x^f/w^r/^^M^i-i 2) x 

/K 7!)/i'^!)^^r/K 

V'^/VX- x/K p — ^ y V^/I^—VVK 

3, 4 -^/K^rV- 1 -:/x>\ 3, 4 -x^V- 3 
-y^-l-yfy> 3, 4 -ni^^riy- 1 --O-r 

3, 4 -cn/K^-iy- 3 -y ^a-- i — 'yfy, 

5, 6 -rc;K^r->- i -^3ri?>\ tf^/vv^ 3ri? 
[00 9 7] ^ma^^^&tmt bTf*. CT^tf, r 

v^u [2, 2, 1] ^>^h-2-^>-5, 6->?^7 
»^7>T K, 7U\^S h\ ^ 

[0 0 9 8] ^jhbttWWflefcLTWU Mxfi\ Ht^ 
lx:xyV, Urvl^f ^ K, ^tyR-v L/-< ^xK-f ^ 3 

fcT^^D [2, 2, 1] — V° h- 2 5, 

^ n >i&>?y 3vK ^h^3V8^xf;i/, -r h y t: K 
p7^/^^f;K fcf^p [2, 2, 1] — 



^^/^ (y*) *yu— k t KD^ri/7nt> (y 
y ix- k (y y u™ k 

y * * y /^r ^ y ^ t^ffcr 

[0 0 9 9] ^-/i/x^r/i/^^j^ bTte, 
[oioo] <©±^ey^-«:^4)6v>rt:a*-c^ffl^- 

7* h^- (I ) t£*tU 0. 1-15^%, Sf^b 

<fi0. 5— i o^eyi-%i/7^ h^^H^o 
[oioi] T'otVy^^^ ( I ) t-, ffitt 

ias-C£& o 7pfi/y^x77h-7- (I) 

i^J^»LtW, ffi#Lt^77h«^5* 
ft, ^nifuy^x7^hT- (I) Sr»JR*IStL-C 
Wb^SjeM^JcWtt^y^-fciW^^/vfi-frBBtt 
^i^r^nb. $fPU^77hfttS«m 
UV^m^^h-r- ( I ) > y £Tf=7iSjJ 

u b'U^^rr.^^ h-^— (i) Cr s ^^y-^-joit/ 
7^^^feffl^«»^«Lt/i:5M^ 
SS-frfca. 7otVy|,x77K- (r) d5»«pb 

ftv^sscosaAs-ciniiHib, ^7 7h»H^.*^ 

[0 10 2] ^77h»tMit 5 O^CgJLJi. 4#tc 8 
0-2 00m5©^l<, 

*co^#T^bv\ 

[0 10 3] 7^/US^»^J^Lt^77 
tt«rtT9»fi\ Kfi^BBJ&ffJW:. 7ntV^x^F 
— ( I ) £ffi&*S^—b<DR!&&{8:m't2>i><D-C2b 

x^r/^fft bv\ 
[0 10 4] ^^WiCfi. -O-y^/^/^^rv-K, 

h% ^-t-/f;^t^r^h\ 2, 5-^y^~ 
2, (^/UsJ-^^^V^— h) — ^W-3, 

1, 4-bfX ( t— ^^^WV^o tf/W) 

h s 2, (t— 
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^*-»- 3 , 2, 5-^^/1^-2, 5- 
( t— W/i^«'>K) t-r/^yu"* 
vy^i— K t --y^y^/^y ^.^/UT±y"— K t - 
y ^■/V^/M' y y K t - zf'tA'^/l'— s-7t? 

U— hiail/ t — r^/W^/l" J-jvt ± : r— hfc$> 

[0 10 5] Ctt^^p ^"CIL ^/^/^^i/ 
h\ ^- t 2, 5 - v>y ?vl'- 
2, 5 - v> ( t -y^/^/U^-^r-» 3 , 

2, 5-^y^A—2, 5 - ( t -y^J^^/l-yt^c 
V) 1, 4-^ (t 

[0 10 6] 5^^^®-&Bfl*6SJfi, T/nfcTl'V^^ 
^ h"^ — ( I ) lOOltSBI^Lt, £F£U<teO. 
0 0 1-10 IMS! oltftffl Sh5o fy^b^ 

h^-**«^Ki«»bfciBrt4fc IT 

[0 10 7] 7=7-7 h3Ett«F*fctt2Ett«^lD^T. 
SJfiiftv^, ^>"tf>\ h^m^ 

y^y— A\ y *— /k *f y^dir/ur/v=»— 

y y/f;v^r h y ^jv^/v>r hy % ^>-* 
^3MJ-y>\ -fy*n>\ r-fe hy^y istazto 

^h>-s^»^uv\ ^tt&tti«¥a-et>2aei±a 

[0 10 8] Stynfl/yix7 7 h^— Srg-*rf6 
3~-5 0RS%, BUS«lflc:j:8»«»«i?5-4 x ' 



1 0 3 mPa - sf£a£-r£tf>^ «3§I§f£i3tt<5f£ 
[0 110] *»MO=i— ^-f ^^*ISr«iSi-aicH: % 

ii:£ 0 fft6 0-l0 0tttfBt*<t5lc«aBW4 
^^P^^^^^^i-2o < t: / y9$^> 0 

tL<IJ2-l 0t/fifBfc||»t5- t^fi^-Cfc 

[0 111] ttKOa-f^y^ &JSfU±, 
ttli*r*i-fc», «rlcPTPfiSSffl»#*J % 
[0112] 

[0 1 1 3] IME«ir*5V^T, ypbVy^xy^ 
- (I) ^iD5»/ntVy|x7Xhv^» 

( l ) 

l3 C-NMR^J1|ffi LT5fc#>fc 0 
(2) C 7? ] 

1 3 5^, ]) V^-cffl^LfCo 
[0 114] (3) #^&5Mfr (Mw/Mn) 
^ y#rttKGPC-l 5 0CSrfflV\ l^TcOct 
T^bfCo ^BH*9AH, TSK GNH HTffc 
*7At^X|j:SS2 7min, f$6 0 0mm^ 
*7Ajfi«*l 4 O'ti: U »«l«JCtto-^^ci 

o-O-^v (ft5t«jKX*i!|) *5±tfiMt;R?it3Wi:Lr 
BHT affllfolli) 0. 0 2 5Si%W\ 
1 . 0 cm 3 /^-C^15$^fc e M3)SfS5£«0 . 1 @M 
%<b Lv W»ffiAfitt0. 5 cm 3 t U ^Hi^t LT 

^Mw< 1 0 0 0 ^o<tT>*Mw> 4 X 1 0 6 (O^^fy 
— tiM%f$\<\ 1 000<Mw<4X10 6 ^}i/ 

[0 115] (4) jR^ (Tm) 

5 m g ^rT/U ^ ^ 10t/^200 
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t*-c#iau 2 o oX:x-5ftm&FFi,fc&, 2 0t/ 
#-c^t&£~e&i&u &^*ei ot;/#^#ia-#-£ggo 

SC - 7^gg£ffiV^ 0 
[0116] ( 5 ) flStiiifcS 
^peuylx7^h-7- (I) £r2 0 0mmX200 
ram (Ulmm) CD*'*— fr— Sr/flVvT, 2 0 0tT' 
tfs> h^U* UfcS:^. 2 O^CO^ai^W^T^. 8 0 
MPaOffi«TK5#ra**IU liira^Jw, JfE£l. 

[0 117] Ifcltt/Dfuylx^^ K-*r77 

(6) 

J I S K5 4 0 0*Cffi«S4X"C^S»«BKSk<Z>*tt 

[oils] (7) mm&& 

(»») i-jj^a»rs*T?«)nB*rA*t, s^^injgi 

[0 119] (8) 

husb (6) , (7) <D&m&&,m mm&m 

[0120] (Uttftl 1 ) 

^fy^9 5 0 cm 3 , 1 -:/-r>-£5 0 gtt 

a*, h y y ^f;>r^ ^;x?i*£ri^y ^/ufln*. * 
t^ieo. 69MPaGia, ^f;v7^§y**y 

0. 3 0^!)^K rac-^f;^yuy-^ 
{1- (2~n-:/n tfyu— 4- (9-7xtyhy 

Y ^x^u) } ^3^r)A^^nij KSrZrW-?- 
fciSSlto. o o i ^ v =e/^n\7L, tf i/y^xf- 

-C^m^rO. 6 9 M P a G P> 3 0 ^rfll^^r 

-*0JRU 1 1 Ottl 2«rm«EE?6i»Lfc. 
[0121] mbhtttf 1 )-*— Y 
fl28..0g^*9, fi^SttttS 6 k g - ajf y 

i-yfy*»boi!i*ttti5. 3^-/1-%. ^^-u^ 

* c D ] 2 . 40di/ g -c&o fc c y ^—(om^ 



[0 12 2] (^4) &tc. /n^uy^x^^ h^- 
110 g^>J:t^h/^^3 5 0 cm 3 £r&#«gtt#<Oi 
0 0 0cm 3 <D3r — h * U-ytCAK, 35##^iSf g& 

-TK2. 4g (F^y4 0cm 3 CM Sr^rft^Jx 

4mmwxmTLtc 0 *t#t», 130^*^3 

T'aifi/ylx^^ Y^—<omit^2m^Vit 0 
[0 12 3] (ffcffll) Wfenfefflt^ntru^i^ 

U 2 0 0t«y h Ufc^iTsJ— 

XS^JK^ntVyy-h («tP#50 0T-T) 
£r J 1 S 2 1 7 0 7l^»SaLfc^^J:*9 110—14 
O^T'lf^ 0. 0 9 8MPa^^»ttt-h 
^/vt, IWSrWfc. &tm<Dl 8 0° ftJ8t^^$r^ 

[0 12 4] 0&ffl2) *fc»bnfcaEtt^Ptri^>'3R 

wy/Dfi/^- h (j 7 oo, X7 0 8) tzmm 
2 7 8) sr. m£®ttmmi/-Ykztenj&mm&3o~~ 

4 o,imi:/^J:^:MU ««K§WB*>- h 
taMM*RJ5>&*8 0— 1 0 0 /umMft^J; 5 iC^fii LT 
HUSKr«lifcLfc 0 M-ei 0$»BI(e*Lfc«* lOOt 
OxT • tf— i/^teAft, 3 0#Ffl&#tttt^3®£r?TV^ 

J 7 0 011^^-tKU -fn ei/y 

ttSS) -e. X7 o 8tt=fAj&&ft*r#y ^ u>-jia^: 

[0 12 5] (»K«2) 

gttatf«*Hi. ^MJURI«f:> ^nei/v, l- 

fi^Stttt 4 8kg • J^Ky -v— / ^ y ^-/V-Z r • hrt' 
fcofc. r.co#y-^— i-^f^e>iZ)B«*ffiS: 
20. 0*/^%, xf L/y^P)OR#WS:l 5. 0 : e 
;v%§SLT^fc„ 4£fiBfti£ Cn] tt2. 3d l/gt? 

[0 12 6] (Ktt) W:, («tt) 
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[0 12 7] OS/SI) ^bil^ttyatV^xy 

[0 12 8] OS/8 2) SfcftbhfcfflST'Dtfi/y* 

[0129] (Jfctt« 1 ) 

(^^ftfclSW^WM) **l|[fl:vm{ri k 4. 7 
6 g (50U ^/U-) % 2 -xf;v^^v//u7^ 3 ^ 
23. 4cm 3 (15 0*1) 9*# ^ 2 5 c m 3 £ 

. iig (7. 5 ^ y &mim 

U 130*0-0, Jbl:i«M^L, tefoyfjv 

- 2 0 c C(:ffiR^tMlkf^y2 0 0 cm 
3 (1. S^y^rA-) *ln^Kl^fcot*SffiTl 

fee ITOTt, WHKo»**4*IB*»ltXl 1 0<C 
tHU i i onctcSbfcWJc, ^y^7#u 

— h 2 . 68cm 3 (12. 5 5: U ^yu) *«g»] U S 

biz* «»uft^e>2i»raraa«te«»bfco 

J>-£ Lt»#Lfc 0 **»0»**±^*>3. IKS 



[0 13 0] (S-&) 500 cm 3 (D77^^(C250 
c m 3 <Dn -^#>\ l. 25U^OhHy^f 
vur^^^A, o. 1 5 ^ y ^/KO> J 7x=yi/^> h 
#S/5/9 V % VJ^T-I-^SUTO. 0 2 5^ 
OSftffi^^^ftkfflEJEft^SrAixfco 7 0lClc#fiU 10 
dm 3 /B$|ffl<fcj:^U>\ 1 20dra 3 /^^nt p 

i/y, 8 0dm 3 /^|<?) i -^f J:c; 1 o a m 3 
/ttm^XtrftETTWIMC+lcSIKniclVAb. 7 0 

<o> ^ y -;v4»lCvK 9 v-^MffW I2 0t-e 
[0 13 1] (Ktt) £MMi («£) j:MWtft 

[0 13 2] (jc&ffll) fbixfc^nfi/yix^ 

«^*J«»*4r«3tLfc. tt**»3*ki*Ufc. 
[0 133] 0SJB2) Jfcf^nfcf^ntVy^ 

»*ttw»«r:«Lfco l6*«r*4*fc«Lfco 
[0 13 4] (Jt««2) ^^fv-tUfi^^ 
>T^— ( tt ^.xi^ I — Q-2 4 0 : E_mtm±M) 

[0135] 
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S \-i \— \f /-^liL V \2)\/suf 


0 y . o 

15.3 

1 C 1 

1 O . 1 


DO. U 

2 0. 0 


A S 9 

2 1.5 
in q 






9 ^ 


9 n 




2. 1 


2. 2 


5. 1 


SbSCTm CC) 


7 2.2 


64. 5 


78. 3 


ISSffcaSC CC) 


3 3 


3 1 


3 1 



SB 2 ^ (^fi-^Dtfl^SX^XhT-) 





mmwi 


HSS0J2 




orax) 


1. 9 


2. 0 


1. 8 


[t?] (dl/g) 


0. 84 


0. 80 


0. 7 8 


$HHS$M& (Mw/Mn) 


1. 9 


2. 0 


4. 5 




7 1.5 


63. 0 


7 7.0 




3 1 


2 9 


2 8 



[0 13 7] 

55 3 g 



b - h ■ - )V m m (g/15mm) 


t— h^-j^aa coy 


110 


1 2 0 


13 0 


14 0 




6 8 0 


860 


117 0 


1650 


*ffi£03 2 


7 9 0 


9 0 0 


10 8 0 


140 0 


tfciRCTl 


5 5 0 


6 0 0 


6 0 0 


6 5 0 
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31 4 $ 



[0 13 9] 





Is. 










mimm 




mmm 




J 7 0 0 


1 0 0 
10 0 


5 8 0 
12 0 0 


1 0 0 
1 0 0 


6 0 0 
12 7 0 




J 7 0 0 

Y 7 f\ Q 
A ( U O 


1 0 0 
100 


5 8 0 
1200 


1 0 0 
100 


6 0 0 
1270 




J 7 0 0 

X708 


10 0 
100 


5 8 0 
12 0 0 


1 0 0 
1 0 0 


6 0 0 
12 7 0 




J 7 0 0 
X708 


10 0 
10 0 


5 8 0 
12 0 0 


10 0 
10 0 


6 0 0 
12 7 0 




mm<D 



is—/i>mzmti, % -y^-c^-. mftmftit* ^v*^? 



(51) Int. CI. 7 WSUE* Fl 7-?3-r (##) 

CO 9 J 151/06 CO 9 J 151/06 
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F $ — 4J026 AA12 AA13 AA14 AC32 AC34 

AC36 BA08 BA12 BA19 RA20 
BA25 BA29 BA30 BA32 BA33 
BA34 BA36 BA39 BA41 BA44 
BA50 BB01 BB02 DA02 DA03 
DA05 DA08 DAIO DA17 DA19 
DB02 DB05 DB09 DB15 DB32 
GAIO 

4J028 AAOIA ABOIA ACOIA AC20A 
AC28A AC31A AC39A AC41A 
AC42A AC44A BAOOA BAOIB 
BA02B BA03B BBOOA BBOIB 
BB02B BC12B BC13B BC15B 
BC16B BC17B BC19B BC24B 
BC25B BC28B BC29B CA16B 
CA24B CA27A CA27B CA28A 
CA28B CA32C CB07A CB07B 
CB09A CB09B DAOl DA02 
DA03 EAOl EB02 EB04 EB05 
EC04 FAOl FA02 FA04 FA07 
FA09 GA04 GA06 GA18 GA19 

4J038 CB091 CP031 CP041 GA03 

GA07 GA09 GA12 JAOl JA07 
JA17 JA32 JA53 JA66 JB16 
KA06 MA09 MAIO MA12 MA13 
MA14 MA15 NA12 NA27 PA18. 
PC02 PC08 

4J040 DAI 11 DL041 DL061 GA03 

GA05 GA07 GA11 GA12 GA13 
JAOl KA23 LAOl LA02 LA08 
MA02 MAIO MB09 MB13 NA08 
QAOl 



